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Features 


The AMD-640™ chipset is a highly integrated system solution 
designed to deliver superior performance for the AMD-K5™ 
processor, AMD-K6™ MMX processor, and other Socket 7- 
compatible processors. The AMD-640 chipset consists of the 
AMD-640 System Controller in a 328-pin BGA package and the 
AMD-645™ Peripheral Bus Controller in a 208-pin PQFP 
package. The AMD-645 Peripheral Bus Controller features an 
integrated ISA bus controller, enhanced master mode PCI IDE 
controller with ultra DMA-33 support, USB controller, 
keyboard/mouse controller, and real-time clock. 


This document describes the features and operation of the 
AMD-645 Peripheral Bus Controller. For a description of the 
AMD-640 System Controller, see the AMD-640 System 
Controller Data Sheet, order# 21090. Key features of the AMD- 
645 Peripheral Bus Controller are provided in this section. 


Enhanced IDE Controller 


=m Enhanced master mode PCI IDE controller with Ultra DMA- 
33 support 


= Dual channel master mode PCI supporting four enhanced 
IDE devices 


m Transfer rate up to 33 Mbytes per second to cover PIO mode 
4 and multi-word DMA mode 2 drivers, and Ultra DMA-33/ 
ATA-33 interface 


Sixteen levels (doublewords) of prefetch and write buffers 
Interlaced commands between the two channels 


Bus master programming interface for SFF-80381, rev. 1.0 
and Microsoft Windows 95® compliance 


Full scatter-gather capability 
Supports ATAPI-compliant devices 
Supports PCI native and ATA compatibility modes 


Complete software driver support 
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1.2 Universal Serial Bus Controller 


USB v. 1.0 and Intel Universal HCI v. 1.1-compatible 
Eighteen-level (doubleword) data FIFOs 


Root hub and two function ports with built-in physical layer 
transceivers 


= Legacy keyboard and PS/2 mouse support 


1.3  Plug-N-Play Support 


= PCI interrupts steerable to any interrupt channel 


Three steerable interrupt channels and DMA signal 
steering with Plug-N-Play control 


m Microsoft Windows 95 and Plug-N-Play BIOS compliant 


1.4 Sophisticated Power Management 


= Supports both ACPI (Advanced Configuration and Power 
Interface) and legacy (APM) power management 


ACPI v.0.9 Compliant 
APM v.1.2 Compliant 


Supports soft-off and power-on suspend with hardware 
automatic wakeup 


m One idle timer, one peripheral timer, and one general 
purpose timer, plus 24- and 32-bit APCI]-compliant timer 


= Dedicated input pin for external modem ring indicator for 
system wakeup 


= Normal, doze, sleep, suspend, and conserve modes 
System event monitoring with two event classes 


Five multipurpose I/O pins plus support for up to 16 general 
purpose input ports and 16 output ports 


m= Primary and secondary interrupt differentiation for 
individual channels 


Clock throttling control 


Multiple internal and external SMI sources for flexible 
power management 
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PC97-Compliant PCI-to-ISA Bridge 


Dual cascaded AT-compatible 8259 interrupt controllers 
AT-compatible 8255 programmable interval timer 
Dual AT-compatible 8237 DMA controllers 


Distributed DMA support for ISA legacy DMA across the 
PCI bus 


Integrated keyboard controller with PS/2 mouse support 


Integrated real-time clock with extended 256-byte CMOS 
RAM 


PCI v. 2.1-compliant interface 

Eight double-word line buffer between PCI and ISA bus 
Supports type F DMA transfers 

Fast reset and gate A20 operation 

Edge-triggered or level-sensitive interrupts 

Flash, 2-Mbyte EPROM, and combined BIOS support 
Programmable ISA bus clock 


Supports external IOAPIC interface with symmetrical 
multiprocessor configurations 
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Figure 1-1. AMD-640 Chipset System Block Diagram 
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2 #£xOverview 


The AMD-645 Peripheral Bus Controller is responsible for 
converting between PCI and ISA bus cycles. The AMD-645 
Peripheral Bus Controller PCI-to-ISA bridge contains eight 
double-word line buffers and supports Type F DMA transfers 
and delay transactions to streamline PCI bus operation and 
comply with PCI Specification version 2.1. 


The AMD-645 Peripheral Bus Controller also integrates many 
AT-compatible and system control functions, including a 
keyboard controller with PS/2 mouse support, real-time clock 
with extended 256-byte CMOS RAM, master mode EIDE 
controller with full scatter and gather capability, and a USB 
interface with root hub and two function ports with built-in 
physical layer transceiver. 


2.1 PCI-to-ISA Bridge 


The AMD-645 Peripheral Bus Controller offers both a PCI- 
compatible bus interface and an ISA-compatible interface. 
These interfaces, which are fully compliant with the PCI 2.1 
specification, control PCI/ISA bus communication. Two main 
blocks, the PCI bus master and slave blocks, make up the PCI 
interface control. 


To become PCI bus master, the AMD-645 Peripheral Bus 
Controller must arbitrate for control of the bus with the AMD- 
640 System Controller. Once bus ownership has been granted, 
the AMD-645 Peripheral Bus Controller assumes PCI bus 
master responsibility. The AMD-645 Peripheral Bus Controller 
is in slave mode whenever it does not own the PCI bus. 


2.1.1 PCI Bus Master Mode 


The AMD-645 Peripheral Bus Controller arbitrates for bus 
ownership when an ISA bus resource requests a DMA- 
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controlled transfer between memory and an I/O device, or 
when an ISA bus master requests bus ownership for data 
transfers. In both DMA and ISA master mode, the data transfer 
takes place either between two ISA bus resources or between 
an ISA and a PCI bus resource. 


To determine the destination of the bus master request, the 
AMD-645 Peripheral Bus Controller can sample an active 
DEVSEL input, which indicates that a particular target on the 
PCI bus is responding to the current request. The destination 
can also be determined by a positive decoding of the master- 
driven address. 


A third alternative for determining the destination is 
subtractive decode. If the destination is not identified by 
either positive address decoding or an active DEVSEL input, 
the AMD-645 Peripheral Bus Controller assumes the access is 
occurring only between two ISA bus resources. 


The AMD-645 Peripheral Bus Controller PCI interface 
translates all non-positive decoded ISA master requests to the 
PCI bus. In situations in which the request is forwarded to the 
PCI bus, the AMD-645 Peripheral Bus Controller ensures ISA 
and PCI bus synchronization by controlling the ISA-based 
IOCHRDY signal. If an active DEVSEL response is not 
received within the specified time, the AMD-645 Peripheral 
Bus Controller master interface assumes the requested cycle 
was between ISA resources and executes a PCI master abort 
cycle. In the event the DEVSEL signal is sampled active within 
the specified time, the AMD-645 Peripheral Bus Controller 
master interface executes a data transfer between the ISA and 
PCI buses. 


2.1.2 PCI Bus Slave Mode 


The AMD-645 Peripheral Bus Controller stays in PCI slave 
mode when it does not own the bus. The slave interface 
responds to any request from a PCI resource by asserting 
DEVSEL if it has positively decoded the current address as a 
destination for either the ISA bus or for on-chip I/O. 


When the current address is not positively decoded, the AMD- 
645 Peripheral Bus Controller target interface is de-selected by 
an active DEVSEL input driven. by another PCI resource. 
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If no active DEVSEL signal is received within a specified time, 
the AMD-645 Peripheral Bus Controller acts as the subtractive 
decode resource by claiming all otherwise unclaimed PCI bus 
requests and directing the request to the ISA bus. 


To ensure correct data synchronization between the two buses 
on PCI-to-ISA write cycles, the ISA command sequence begins 
only after the current PCI master has indicated valid data on 
the bus by asserting IRDY. 


The AMD-645 Peripheral Bus Controller responds to requests 
destined for the ISA bus or on-chip I/O by executing a single 
data transfer and signalling a target disconnect. If the AMD- 
645 Peripheral Bus Controller samples an active DEVSEL 
input within a specified time, it is de-selected, allowing the 
transfer to take place between the two PCI resources. 


The AMD-645 Peripheral Bus Controller is capable of posting 
PCI-to-ISA memory write cycles. When posting is enabled, the 
PCI request is acknowledged immediately and the write data is 
latched to allow the ISA cycle to proceed independently from 
the PCI transaction. 


2.2 ‘ISA Controller 


Overview: 


The integrated ISA system address latches and control logic 
allow the AMD-645 Peripheral Bus Controller user to design an 
extremely cost-effective system. In addition, the AMD-645 
Peripheral Bus Controller contains the decode logic to select 
an external keyboard controller. This keyboard controller can 
be programmed for attachment on either the XD or SD bus. 


The AMD-645 Peripheral Bus Controller controls accesses to 8- 
bit BIOS ROM and to 8-bit or 16-bit ISA bus ROM. The BIOS 
ROM must be 8 bits and is accessed via an external XD bus. All 
other ROM is accessed as either 8-bit or 16-bit ROM residing 
on the ISA SD bus, either on-board or off-board via the slots. 
Accesses in the COO00h—-CFFFFh and EQOOOh-EFFFFh ranges 
are optionally definable as on-board system ROM or off-board 
memory via the ROM relocation register. A special mode is 
supported for erasing and programming flash memories in 
areas where such devices are used as the BIOS ROMs. 
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The 82C37A-compatible DMA controllers control data: 
transfers between an I/O channel and on-board or off-board 
memory. The DMA controllers can transfer data over a 24-bit 
(16- Mbyte) address range. Internal latches latch the middle 
address bits output by the 8237A megacells. A memory mapper 
generates the upper address bits. 


As specified by the industry standard, distributed DMA offers 
support for seven DMA channels. The distributed DMA logic 
remaps I/O cycles from the distributed I/O target locations to 
the applicable DMA controller. When this remapping is 
enabled, accesses to the legacy DMA I/O addresses are 
disabled and ISA cycles are generated instead. DMA requests 
from the ISA bus that address PCI memory cause PCI master 
requests and cycles to be generated by the AMD-645 
Peripheral Bus Controller. | 


The AMD-645 Peripheral Bus Controller generates 
synchronous ISA bus timing and synchronous IDE interface 
timing from the 33-MHz PCI bus clock. 


The AMD-645 Peripheral Bus Controller performs all the data 
steering functions between the ISA bus and the PCI bus. PCI 
bus data accesses that are wider than those supported by the 
targeted ISA bus device are automatically split into two, three, 
or four ISA cycles. When PCI bus reads are split into several 
ISA bus reads, the data returned by the ISA devices is 
assembled by latches before being returned to the PCI bus. 
The AMD-645 Peripheral Bus Controller also performs low-to- 
high and high-to-low byte swaps on the 16-bit SD bus. 


As a PCI slave, the AMD-645 Peripheral Bus Controller is 
capable of expanding PCI accesses with non-contiguous byte 
enables into the appropriate discrete ISA cycles. 


The AMD-645 Peripheral Bus Controller functions are 
programmable via a set of internal device-specific 
configuration registers. The state of various interface pins on 
reset is used to determine the default configuration. 
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2.3 EIDE Controller 


CPU Command 
Processor 


I/O Processor 


Write Buffer 


Read-Ahead/Posted- 
Write FIFO 


IDE Arbiter 


DMA State Machine 


Overview 


The AMD-645 Peripheral Bus Controller’s enhanced IDE 
interface provides a variety of features to optimize system 
performance. A 16-doubleword write FIFO and look-ahead 
read buffer supports 32-bit PCI data transfers. The IDE-PCI 
interface operates at PCI speed and allows concurrent IDE and 
PCI operations to maximize system performance. 


Logically, the IDE drive interface can be viewed as being 
composed of six controller blocks. 


The CPU command processor receives input commands from 
the CPU, FIFO full/FIFO empty signals from the write-FIFO, 
and read-ahead full signals from the read-ahead buffer. 


The I/O processor is the IDE control signal block, containing all 
of the IDE bus control logic. It receives inputs from the IDE 
bus, command processor, and write FIFO. The I/O processor 
issues the IOR/IOW signals to the IDE bus, based on 
programmed address setup time, IOR/IOW precharge time, 
and IOR/IOW active duration. It also translates 16-bit cycles to 
two 8-bit cycles when necessary. 


The write buffer takes 32-bit CPU data and converts it to the 
proper 16-bit or 8-bit data format. 


This block functions as a read-ahead buffer during read 
accesses from I/O address 1F0h. During writes, this block 
stores 16-bit data in the 16-doubleword FIFO and passes 
control to the I/O processor or DMA state machine. Its 
direction is determined by commands and register 
programming. 


The arbiter arbitrates between IDE channels and multiplexes 
the IDE data bus, IDE address, and IDE chip selects. 


The DMA bus mastering state machine controls IOW and IOR 
pulses for each IDE channel during DMA accesses. 


The AMD-645 Peripheral Bus Controller’s enhanced IDE 
controller provides a data path and control interface to 
standard IDE drives. The block is fully compatible with the 
ANSI ATA specifications for IDE hard disk operation. The bus 
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mastering IDE interface supports transfer rates up to and. 
beyond mode 4-programmed I/O and mode 2 DMA. Two 
channels are supported with the ability to connect to both with 
no external logic. Data is transferred over a shared 16-bit IDE 
data bus. 


The AMD-645 Peripheral Bus Controller contains two IDE 
interfaces. Channel 0 is the primary interface, with target I/O 
addresses at 1FOh-1F7h and 3F6h. Its IRQ pin is mapped to 
IRQ14. Channel 1 is the secondary IDE interface, with target 
I/O addresses at 170h-177h and 376h. Its IRQ pin is mapped to 
IRQ15. Unless otherwise noted, discussions in this document 
referring to channel O resources apply equally to the 
respective channel 1 resources. 


The master mode registers for both channels are contained ina 
single I/O block located at the I/O address specified by the 
contents of the Bus Master Control Registers Base Address 
register located at Function 1, offset 23h—20h. The first 8 bytes 
of the 16-byte block are associated with channel 0, and the 
second 8 bytes with channel 1. Independent configuration 
registers exist in PCI configuration space for each channel. 


2.4 Universal Serial Bus 


The AMD-645 Peripheral Bus Controller USB host controller 
interface is fully compatible with both the USB specification 
v.1.0 and the Intel Universal HCI specification v.1.1. There are 
two sets of software-accessible registers, the PCI configuration 
registers and the USB I/O registers. 


The interface supports eighteen levels (doublewords) of data 
FIFOs, and a root hub and two function ports with built-in 
physical layer transceivers. The USB controller allows hot 
Plug-N-Play and isochronous peripherals to be inserted into 
the system with universal driver support. 


In addition, the AMD-645 Peripheral Bus Controller offers 
legacy (X-bus) keyboard and PS/2 mouse support. 
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Power Management 


The AMD-645 Peripheral Bus Controller supports Advanced 
Configuration and Power Interface (ACPI) as well as legacy 
Advanced Power Management (APM). It complies with both 
ACPI specification v.0.9 and APM specification v.1.2. In 
addition, AMD-645 Peripheral Bus Controller power 
Management is compatible with PC97 and OnNow. 


The real-time clock with 256-byte extended CMOS includes a 
data alarm and other enhancements for compatibility with the 
ACPI standard. Two types of sleep states are provided, soft-off 
and power-on suspend, along with hardware automatic wake- 
up. Additional power management features includes event 
monitoring, CPU clock throttling, hardware and software- 
based event handling, general purpose IO, and external SMI. 
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Figure 2-1. AMD-645 Peripheral Bus Controller Block Diagram 
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3 Ordering Information 


AMD standard products are available in several packages and 
operating ranges. The order number (valid combination) is 
formed by a combination of the elements below. 


AMD-645 


Family/Core 


Table 3-1. Valid Combinations 


Package Type Operating Voltage Case Temperature 


708-pin POFP 


Note: 
Valid combinations are configurations that are or will be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of specific valid combinations and to check on newly 
released combinations. 
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4 Signal Descriptions 


4.1 PCI Bus Interface 


AD31-AD0 


C3 /BE3-Co/BEo 


Signal Descriptions 


PCI Address/Data Bus Bidirectional 


AD31-AD0 are the standard PCI address and data lines. They 
contain a physical address during the first clock of a PCI 
transaction, and data during subsequent clocks. The address is 
driven when FRAME is asserted, and data is driven or received 
in subsequent cycles. 


When the AMD-645 Peripheral Bus Controller is PCI master, 
these lines are outputs during the address and write data 
phases of a transaction, and inputs during the read data phase. 


When the AMD-645 Peripheral Bus Controller is PCI slave, 
these lines are inputs during the address and write data phases 
of a transaction, and outputs during the read data phase. 


PCI Command/ Byte Enable Bidirectional 


During the first clock of a PCI transaction, when FRAME is 
asserted, these lines contain the PCI bus command (C3-C0). 
On subsequent clocks, these lines contain PCI byte enables 
(BE3-BE0) corresponding to supplied or requested data. 


C3/BE3-C0/BE0 are outputs when the AMD-645 Peripheral 
Bus Controller is the PCI bus master. They are inputs when it is 
the slave. 


PCI Bus Device Select Bidirectional 


When the AMD-645 Peripheral Bus Controller is PCI bus 
master, DEVSEL is an input that determines whether a slave 
has responded to the current address. If DEVSEL is sampled 
inactive in the fourth PCLK cycle after FRAME is asserted, the 
AMD-645 Peripheral Bus Controller aborts the PCI bus cycle. 
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When the AMD-645 Peripheral Bus Controller is not PCI bus 
master it defaults to target mode, and DEVSEL is an output 
indicating that it claims a PCI transaction through either 
positive or subtractive decoding. In a positive decode, the 
AMD-645 Peripheral Bus Controller asserts DEVSEL one 
PCLK cycle after FRAME is sampled active and holds it Low 
through the end of the transaction. In a subtractive decode, 
DEVSEL is driven Low three PCLK cycles after FRAME is 
asserted. Positive and negative decoding are explained in 
Section 5.1 on page 5-1. 


FRAME _ PCI Bus Cycle Frame Bidirectional 


The assertion of FRAME indicates the address phase of a PCI 
transfer, while its negation indicates that one more data 
transfer is desired by the cycle initiator. While FRAME is 
asserted, data transactions can continue. When FRAME is 
deasserted, data transactions are in the final phase. 


When the AMD-645 Peripheral Bus Controller is PCI bus 
master, FRAME is driven active for one clock cycle to start the 
current bus cycle. When the AMD-645 Peripheral Bus 
Controller is the slave, FRAME is an input indicating the 
beginning and duration of the current bus cycle. 


IDSEL PCI Initialization Device Select Input 


IDSEL is used as a chip select during configuration read and 
write cycles. 


IRDY PCI Bus Initiator Ready Bidirectional 


IRDY is asserted by a PCI initiator from the first clock cycle 
after FRAME to the last clock of the transaction to indicate it 
is ready for data transfer. 


When the AMD-645 Peripheral Bus Controller is PCI master, 
IRDY is an output that indicates the ability of the chip to 
complete the current data phase of the transaction. When the 
AMD-645 Peripheral Bus Controller is PCI slave, a read cycle 
cannot end and the write cycle cannot start until the IRDY 
input is sampled active. | 
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PAR 


PCLK 


PIRQA-PIRQD 


Signal Descriptions 
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PCI Bus Parity Bidirectional 


This signal provides even parity for AD31-AD0 and C3/BE3- 
C0O/BEO. When the AMD-645 Peripheral Bus Controller is PCI 
bus master, it drives PAR one PCLK after the address and 
write data phases. 


When the AMD-645 Peripheral Bus Controller is PCI slave, it 
samples the PAR input one clock after a read is completed. 


PCI Reset Output 


PCIRST is an active Low reset signal for the PCI bus. The 
AMD-645 Peripheral Bus Controller can assert reset during 
power-up. A PCI reset can be forced during normal operation 
by setting configuration register Function 0, offset 47h, bit 0. 


PCI Bus Clock Input 


PCLK provides timing for all transactions on the PCI bus. It 
runs at half the CPU frequency, up to 33 MHz. PCLK can also 
be divided down to generate the ISA bus clock. 


PCI Grant Input 

The AMD-640 System Controller drives PGNT to grant PCI bus 
access to the AMD-645 Peripheral Bus Controller. 

PCI Interrupt Requests Input 


These pins are typically connected to the PCI bus INT lines as 
shown in Table 4-1. 


Table 4-1. Connecting PIRQ Lines to PCI INT Lines 


| ROR] Pros | Pie | PIR 
rasa [|e | 
Cras [we |e | | 
retains [re [TR 

ase [ee 


PCI Request | Output 


The AMD-645 Peripheral Bus Controller asserts PREQ to 
request control of the PCI bus. 
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SERR System Error Input 


Any PCI device that detects a system error condition can alert 
the system by asserting SERR for one PCI clock. The AMD-645 
Peripheral Bus Controller can be programmed to generate an 
NMI to the CPU if it samples SERR active. 


STOP Stop Bidirectional 


A PCI target asserts STOP to request that the master stop the 
current transaction. When the AMD-645 Peripheral Bus 
Controller is PCI master, STOP is an input that causes the 
AMD-645 Peripheral Bus Controller to terminate the transfer 
and abort or retry it depending on the state of DEVSEL and 
TRDY. 


When the AMD-645 Peripheral Bus Controller is PCI slave, it 
asserts STOP and TRDY simultaneously to indicate a target 
disconnect following the data transfer or burst. It does not 
assert STOP if the transfer is a single, non-bursted transfer. 


TRDY | ss PCI Target Ready Bidirectional 


A PCI target asserts TRDY when it is ready for data transfer. 
When the AMD-645 Peripheral Bus Controller is the PCI 
master, TRDY is an input that indicates the ability of the 
target device to complete the data phase of the transaction. 

Once a PCI bus transaction is initiated, the AMD-645 
Peripheral Bus Controller inserts wait cycles until TRDY is 
sampled active. 


As the PCI slave, the AMD-645 Peripheral Bus Controller 
asserts TRDY to indicate it has sampled the data from the PCI 
address/data bus during a write phase, or presented valid data 
on the bus during a read phase. 


4.2 #ISABus Interface 


AEN Address Enable Output 


AEN is asserted during DMA transfer cycles to the I/O 
resources on the bus to prevent I/O slaves from misinterpreting 
DMA cycles as valid I/O cycles. It is asserted only when the 
DMA controller is the bus owner. 
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BALE 


BCLK 


DACK7-DACKS, 
DACK3-DACKo 


DRQ7-DRQ5, 
DRQ3-DRQO 


IOCHRDY 
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Bus Address Latch Enable Output 


BALE is asserted for a bus clock at the beginning of any bus 
cycle initiated by a PCI master. It is asserted by the AMD-645 
Peripheral Bus Controller to indicate that the address signal 
lines (SA19-SA0, LA23—LA17, and SBHE) are valid. 


Bus Clock Output 
BCLK is the ISA bus clock. 
DMA Acknowledge Output 


These lines indicate that the corresponding request for DMA 
service has been accomplished. 


DMA Request Input 


These asynchronous DMA request lines are used by external 
devices to request services from the AMD-645 Peripheral Bus 
Controller DMA controller. DRQ3—DRQ0 are used for transfers 
between 8-bit I/O adapters and system memory. DRQ7-DRQ5 
are used for transfers between 16-bit I/O adapters and system 
memory. DRQ4 is not available externally. 


1/0 Channel Check Input 


IOCHCK is asserted by a device or memory on the ISA bus to 
indicate that a parity error or other uncorrectable error has 
occurred. 


If I/O checking is enabled, the AMD-645 Peripheral Bus 
Controller generates an NMI to the processor when it samples 


TOCHCK asserted. 


1/O Channel Ready Input 


Devices on the ISA bus negate IOCHRDY to indicate that 
additional time is required to complete the cycle. The cycle 
can be generated by the CPU, DMA controllers, or refresh 
controller. The AMD-645 Peripheral Bus Controller responds 
by inserting wait states to add more time to the cycle. 


The default number of wait states for cycles initiated by the 
CPU is as follows: 


ms §8-bit peripherals 4 wait states 
= 16-bit peripherals 1 wait state 


AMDg¢l Preliminary Information 


AMD-645 Peripheral Bus Controller Data Sheet 21095A/0—March 1997 
=» ROM cycles 3 wait states 


One DMA wait state is inserted as the default for all DMA 
cycles. Any peripheral that cannot present read data or strobe 
in write data in this amount of time must assert IOCHRDY to 
extend these cycles. 


The AMD-645 Peripheral Bus Controller always drives 
IOCHRDY Low in either DMA or Master Mode to allow for PCI 
bus latency. 


IOCS16 16-Bit I/O Chip Select Input 


IOCS{6 is driven by I/O devices on the ISA bus to indicate that 
they support 16-bit I/O bus cycles. 


The AMD-645 Peripheral Bus Controller samples IOCS16 to 
determine when a CPU access requires a 16-bit to 8-bit 
conversion. It also performs a conversion if it requests a 16-bit 
I/O cycle and samples IOCS16 High. In a conversion, the AMD- 
645 Peripheral Bus Controller inserts a command delay of one 
bus cycle and the cycle becomes four wait states long. If 
TOCS16 is sampled Low, the AMD-645 Peripheral Bus 
Controller performs an I/O access in one wait state, inserting 
one command delay. 


TOR l/O Read Bidirectional 
IOR is the command to an ISA I/O slave device indicating the 
slave can drive data onto the ISA data bus. 


TOR is an input when the AMD-645 Peripheral Bus Controller 
is bus master and an output at all other times. When the AMD- 
645 Peripheral Bus Controller is a PCI slave, IOR is driven by 
the internal ISA bus controller. 


During DMA transfers, IOR is driven by the DMA controller. It 
is inactive during a refresh cycle. 


low 1/0 Write Bidirectional 


TOW is the command to an ISA I/O slave device indicating the 
slave can latch data from the ISA data bus. 
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IRQ15, IRQ14, 
IRQ11-IRQ9, 
IRQ7-IRQ3 


LA23/DCS3B, 
LA22/DCS1B, 
LA21/DCS3A, 
LA20/DCSTA, 
LA19-LA17/ 
DA2-DAO0 


MASTER / MIRQ2 
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IOW is an input when the AMD-645 Peripheral Bus Controller 
is bus master and an output at all other times. When the AMD- 
645 Peripheral Bus Controller is a PCI slave, IOW is driven by 
the internal ISA bus controller. 


During DMA transfers, IOW is driven by the DMA controller. It 
is inactive during a refresh cycle. 


Interrupt Request ‘Input 


The IRQ signals provide both system board components and 
ISA bus I/O devices with a mechanism for asynchronously 
interrupting the CPU. 


Multifunctional Pins : Bidirectional 


ISA Bus Cycles—Unlatched Address 
The LA23-LA17 address lines are bidirectional and allow 
accesses to physical memory on the ISA bus up to 16 Mbytes. 


PCI IDE Cycles—Chip Select 

DCSIA, DCS3A, DCSiB and DCS3B are for the ATA command 
register block and correspond directly to CSIFX, CSF3X, 
CS17X, and CS37X on the primary IDE connector, 
respectively. 


PCI IDE Cycles—Disk Address 
DA2-DA0O are used to indicate which byte in either the ATA 
command or control block is being accessed. 


The value driven on the LA bus is the address stored in the AD 
address register during PCI-initiated cycles and the refresh 
counter during non-ISA bus master refresh cycles. The LA pins 
are outputs when MASTER is High and are inputs when it is 
Low. : 


Multifunctional Pin Input 


ISA Master Cycle Indicator 
An external bus master device asserts MASTER to indicate 
that it has control of the bus. 


Plug and Play Interrupt Request 2 
MIRQ2 is a steerable interrupt request for on-board devices. 


AMD@1 
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MEMCS16 


RSTDRV 


SA15-SA0/ 
DD15-DDo 
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16-Bit Memory Chip Select Input 


ISA 16-bit slave memory devices drive this line Low to indicate 
support for 16-bit memory bus cycles. This line is sampled to 
determine when a 16-bit to 8-bit conversion is needed for CPU 
accesses. Conversion is performed when the AMD-645 
Peripheral Bus Controller requests a 16-bit memory cycle and 
MEMCS{6 is sampled High. A command delay of one clock 
cycle is inserted and the cycle becomes four wait states long. If 
MEMCSITE is sampled Low, a memory access is performed in 
one wait state with no command delays inserted. 


MEMCSIE is ignored for DMA and refresh cycles. 


Memory Read | Bidirectional 


MEMR is the command to a memory slave that permits it to 
drive data onto the ISA data bus. This signal is an input when 
an external bus master is in control and an output at all other 
times. 


Memory Write Bidirectional 


MEMW is the command to a memory slave that permits it to 
latch data from the ISA data bus. This signal is an input when 
an external bus master is in control and an output at all other 
times. 


Refresh Bidirectional 


As an output, REFRESH indicates a refresh cycle is in 
progress. It is asserted by the AMD-645 Peripheral Bus 
Controller whenever a refresh cycle is initiated. As an input, 
REFRESH is driven by 16-bit ISA bus masters to indicate a 
refresh cycle. 


Reset Drive Output 


RSTDRYV is the reset signal to the ISA bus. It is generated from 
the received RST signal and is synchronized to PCLK, though it 
is used for the ISA bus. 


System Address Bus/IDE Data Bus Bidirectional 


These pins serve as the address bus in ISA operation and the 
data bus in IDE operation. 
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SA16 


SD15-SD8 / 
GPI15-GPi8 
GP0O15-GP08 


Tc 


SPKR/ 
Power-Up Strap 


Signal Descriptions 
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System Address Bus Bidirectional 


This signal is ISA address bit 16. 


System Byte High Enable Bidirectional 


When asserted, SBHE indicates that a byte is being transferred 
on the upper byte of the ISA data bus (SD15-SD8). SBHE is 
negated during refresh cycles. 


Multifunctional Pins Bidirectional 


ISA System Data 
SD15-SD8 provide the high order data path for devices 
residing on the ISA bus. 


General-Purpose Inputs 

If the GPIO3_CFG bit is cleared (Function 3, offset 40h, bit 6), 
these pins function as GPI15—GPI8 and pin 92 serves as read 
enable GPI_RE. 


General-Purpose Outputs 

If the GPIO4_CFG bit is cleared (Function 3, offset 40h, bit 7), 
these pins function as GPO15—GPO8 and pin 92 serves as write 
enable GPI_WE. 


Standard Memory Read Output 

SMEMR is the command that permits a slave to drive data 
residing below the 1 MByte region onto the ISA data bus. 
Standard Memory Write Output 

SMEMW is the command that permits a slave to latch data 
residing below the 1 MByte region from the ISA data bus. 
Terminal Count Output 


The AMD-645 Peripheral Bus Controller asserts TC to DMA 
slaves to indicate that one of the DMA channels has 
transferred all data. 


Multifunction Pin 


Speaker Drive 
After reset, this pin functions as the SPKR signal, which is the 
output of counter 2. 


Bidirectional 
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Power-Up Strapping 
At reset, if this pin is strapped Low, the IDE I/O base is fixed. If 
the pin is strapped High, the IDE I/O base is flexible. 


4.3 Ultra DMA-33 Enhanced IDE Interface 


Note: The IDE address, data, and drive select pins are multiplexed 
with the ISA bus LA and SA pins and are described in 
Section 4.2. 


DDACKA Disk DMA Acknowledge A Output s 


DDACKA is the primary IDE channel DMA acknowledge. The 
AMD-645 Peripheral Bus Controller responds to DDRQA either 
to acknowledge that data has been accepted or to inform that 
data is available. 


DDACKB Disk DMA Acknowledge B Output 


DDACKB is the secondary IDE channel DMA acknowledge. 
The AMD-645 Peripheral Bus Controller responds to DDRQB 
either to acknowledge that data has been accepted or to inform 
that data is available. 7 


DDRQA Device DMA Request A Input 


DDRQA is the primary IDE channel DMA request. A device 
asserts DDRQA when it is ready to read or write DMA data. 


DDRQB Device DMA Request B Input 


DDRQB is the secondary IDE channel DMA request. A device 
asserts DDRQB when it is ready to read or write DMA data. 


DIORA/ Multifunction Pin Output 


meaeaea EIDE Mode—Device I/O Ready A a 
DIORA is the primary IDE channel drive write strobe. The 
falling edge of DIORA enables the transfer of data from a 
register or data port of the drive onto the IDE data bus, DD15- 
DDO. The rising edge of DIORA latches the data. 


Ultra DMA Mode—Host DMA Ready 

HDMARDYA functions as the primary channel input flow 
control. The host can assert HDMARDYA to pause input data 
transfers. 
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DIORB/ 
HDMARDYB/ 
HSTROBEB 


DIOWA/ 
STOPA 


DIOWB/ 
STOPB 
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Ultra DMA Mode—Host Strobe A 
HSTROBEA functions as the primary channel output strobe. 
The host can stop HSTROBEA to pause output data transfers. 


Multifunction Pin Output 


EIDE Mode—Device I/O Ready B 

DIORB is the secondary IDE channel drive write strobe. The 
falling edge of DIORB enables the transfer of data from a 
register or data port of the drive onto the IDE data bus, DD15- 
DDO. The rising edge of DIORB latches the data. 


Ultra DMA Mode—Host DMA Ready B 

HDMARDYB functions as the secondary channel input flow 
control. The host can assert HDMARDYB to pause input data 
transfers. 


Ultra DMA Mode—Host Strobe B 
HSTROBEB functions as the secondary channel output strobe. 
The host can stop HSTROBEB to pause output data transfers. 


Multifunction Pin Output 


EIDE Mode—Device I/O Write A 

DIOWA is the primary IDE channel drive read strobe. The 
rising edge of DIOWA clocks data from the IDE data bus 
(DD15—DD0) into either a register or the data port of the drive. 


Ultra DMA Mode—Stop A 

STOPA halts data transfer in the primary channel. The host 
asserts STOPA before an Ultra DMA burst is initiated and 
negates STOPA before an Ultra DMA burst is transferred. The 
host asserts STOPA during or after data transfer in Ultra DMA 
mode to signal the termination of the burst. 


Disk I/O Write B Output 


EIDE Mode—Device I/O Write B 

DIOWB is the secondary IDE channel drive write strobe. The 
rising edge of DIOWA clocks data from the IDE data bus 
(DD15-DD0) into either a register or the data port of the drive. 
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DRDYA/ 
DDMARDYA/ 
DSTROBEA 


DRDYB/ 
DDMARDYB/ 
DSTROBEB 
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Ultra DMA Mode—Stop B 

STOPB halts data transfer in the secondary channel. The host 
asserts STOPB before an Ultra DMA burst is initiated and 
negates STOPB before an Ultra DMA burst is transferred. The 
host asserts STOPB during or after data transfer in Ultra DMA 
mode to signal the termination of the burst. 


Multifunction Pin Input 


EIDE Mode—Device Ready A 

DRDYA is the primary channel device ready indicator. A 
device negates DRDYA to extend the AMD-645 Peripheral Bus 
Controller read or write cycle when it is not ready to respond 
to a data transfer request. When DRDYA is negated, it is ina 
high impedance state. 


Ultra DMA Mode—Device DMA Ready A 
DDMARDYA is the primary channel output flow control. A 
device can assert DDMARDYA to pause output transfers. 


Ultra DMA Mode—Device Strobe A 
DSTROBEA is the primary channel input data strobe. A device 
can stop DSTROBEA to pause input data transfers. 


Multifunction Pin Input 


EIDE Mode—Device Ready B 

DRDYB is the secondary channel device ready indicator. A 
device negates DRDYB to extend the AMD-645 Peripheral Bus 
Controller read or write cycle when it is not ready to respond 
to a data transfer request. When DRDYB is negated, it is ina 
high impedance state. 


Ultra DMA Mode—Device DMA Ready B 
DDMARDYPB is the primary channel output flow control. A 
device can assert DDMARDYB to pause output transfers. 


Ultra DMA Mode—Device Strobe B 
DSTROBEB is the primary channel input data strobe. A device 
can stop DSTROBEB to pause input data transfers. 
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System Address Transceiver Output Enable Output 


SOE controls the output enables of the 74F245 transceivers 
that interface the IDE data bus (DD15-—DD0) to the system 
address bus (SA15-SA0). MASTER drives the transceiver 
direction control with DD15—DD0 connected to the “A” side of 
the transceivers and SA15-SAO connected to the “B” side. 


4.4 XD Bus Interface 


ROMCS/KBCS 


XD7-XD0/ 
EXTSMI7-EXTSMI3/ 
GP1I7-GPI0/ 
GP0O7-GP00/ 
Power-Up Straps 


Signal Descriptions 


Multifunctional Pin Output 


ROM Chip Select 
In ISA memory cycles, ROMCS is the chip select to the ROM 
BIOS. 


Keyboard Chip Select 
In ISA I/O cycles, KBCS is the chip select to the external 
keyboard controller. 


Multifunction Pins Bidirectional 


XD7-XDO 
Connection to external X-bus devices such as BIOS ROM. 


EXTSMI7-EXTSMI3 
External SCI/SMI ports. 


GPI7-—GPIO0 
General-purpose inputs if configuration register Function 3, 
offSet 40h, bit 6 is cleared. 


GPO7-GPOO 
General-purpose outputs if configuration register Function 3, 
offset 40h, bit 7 is cleared. 


Power-Up Straps 

Pins XD7-XD0 are used as strap options during power-up (see 
configuration register Function 0, offset 5Ah on page 7-27). 
Strapping Low disables and strapping High enables the 
following functions: 
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> XDO internal KBC 
«> XD1 internal PS/2 Mouse 
« XD2 internal RTC 
© XD4-XD7 RP13-RP16 for internal KBC 
XDIR X-Bus Data Direction Output 


XDIR is tied directly to the direction control of the 74F245 
transceiver that buffers the X-bus data and ISA-bus data. SD0- 
SD7 connect to the “A” side of the transceiver and XD0O-SD7 
connect to the “B” side. The output enable of the transceiver 
should be grounded. A High signal on SDIR indicates that 
SDO0-SD7 drives XD0-XD7. 


4.5 Plug-N-Play Support 


MIRQ2/MASTER 


MIROQ1/ KEYLOCK 


MIRQQO/APICCS 
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The AMD-645 Peripheral Bus Controller provides three 
interrupt request pins to support Plug-n-Play functions from 
non-PnP devices. These asynchronous interrupt requests are 
mappable to any of the interrupt channels. Each pin has an 
alternate function which is selected in configuration register 
Function 0, offset 59h (see page 7-26). 

Multifunction Pin Input 


Plug-n-Play—lInterrupt Request 2 
ISA—Master Cycle Indicator (see page 4-7) 


Multifunction Pin Input 
Plug-n-Play—lInterrupt Request 1 


KEYLOCK—Keyboard Lock Input 


Multifunction Pin Input 
Plug-n-Play—lInterrupt Request 0 


APICCS—APIC Chip Select 
This signal is provided for external IO APIC devices in 
symmetric multiprocessor implementations. 
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4.6 Universal Serial Bus Interface 


USBCLK 

USBDATA0+ 
USBDATA0- 
USBDATAI+ 
USBDATAI- 


Universal Serial Bus Clock Input 

USB Port 0 Data + Bidirectional 
USB Port 0 Data - Bidirectional 
USB Port 1 Data + Bidirectional 
USB Port 1 Data - Bidirectional 


4.7 Power Management 


PWRBIN 


PWRGD 


PWRON 


Power Button Input 
Referenced to Vpp-5VSB. 


Power Good Input 

PWRGBD is connected to the POWERGOOD signal on the power 
supply. 

Power Supply Control Output 

Powered by Vpp-5VSB. | 


Ring Indicator Input 


This signal can be connected to external modem circuitry to 
allow the system to be reactivated by a received phone call. 
Input referenced to Vpp-5VSB. 


4.8 Power and Ground 


AGND 


Aypp 


Vpp3 


Signal Descriptions 


USB Differential Output Ground Power 
USB Differential Output Power Source 


Power Supply for the CPU I/O VoltagePower 


This pin should be connected to the same voltage as the CPU I/ 
O circuitry. 
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Vpp Power Supply of 4.75 Vto 5.25V Power 
This supply is turned on only when the mechanical switch on 
the power supply is turned on and the PWRON signal is 
conditioned high. 

Vpp-5SB Power Supply Power 
Vpp--5B is always available unless the mechanical switch of 
the power supply is turned off. If the “soft-off” state is not 
implemented, then this pin can be connected to Vpp. 

Vpp-PCl PCI Voltage, 3.3 Vor5V Power 

GND Ground Power 


4.9 Internal Real-Time Clock 


osc 


RTCX1 /IRQS 


RTCX2/RTCCS 


VBAT 
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Oscillator Input 

OSC is a 14.31818-MHz clock used by the internal Real-Time 
Clock (RTC). 

Multifunctional Pin Input 


RTCX1 
When the internal RTC is enabled, this signal is the 
RTC crystal or oscillator input (32.768 KHz.) 


IRQ8 

When the internal RTC is disabled, IRQ8 is an input from an 
external keyboard controller. 

Multifunctional Pin Output 


RTCX2 
When the internal RTC is enabled, this signal is the RTC 
crystal or oscillator output (32.768 KHz.) 


RTCCS 
When the internal RTC is disabled, this signal is the External 
RTC chip select. 


RTC Battery | Input 
This signal is the battery input for internal RTC. 
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4.10 Keyboard Interface 


A20M 


KBCK /KA20G 


KBDT/KBRC 


KEYLOCK 


MSCK/IRQ1 


MSDT/IRQ12 


Signal Descriptions 


A20 Mask Output 


The AMD-645 Peripheral Bus Controller A20M is a direct 
connection to A20M on the CPU. 


Multifunctional Pin Bidirectional 


Keyboard Clock 
When the internal keyboard controller is enabled, KBCK is the 
clock to the keyboard interface. 


Keyboard Gate A20 
When the internal keyboard controller is disabled, KA20G is 
the Gate A20 output from the external keyboard controller. 


Multifunctional Pin Bidirectional 


Keyboard Data 
When the internal keyboard controller is enabled, KBDT is the 
data line to the keyboard interface. 


Keyboard Reset 
When the internal keyboard controller is disabled, KBRC is a 
reset input from the external keyboard controller. 


Keyboard Lock Input 


KEYLOCK is the keyboard lock signal for the internal 
keyboard controller. 


Multifunctional Pin Bidirectional 


Mouse Clock 
When the PS/2 mouse is enabled, MSCK functions as the clock 
to the PS/2 mouse interface. 


IRQ1 
When both the PS/2 mouse and the internal KBC are disabled, 
IRQ1 functions as interrupt request 1 from the external KBC. 


Multifunctional Pin Bidirectional 


Mouse Data 
When the PS/2 mouse is enabled, MSDT functions as data to 
the PS/2 mouse interface. 
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IRQ12 | 
When the PS/2 mouse is disabled, IRQ12 functions as interrupt 
request 12 from the external KBC. 


4.11 CPU Interface 


CPURST CPU Reset Output 
The AMD-645 Peripheral Bus Controller asserts CPURST to 
reset the CPU during power-up. 

FERR Numerical Coprocessor Error Output 
FERR is tied to the coprocessor error signal on the CPU. 


IGNNE Ignore Error Output 
IGNNE is connected to the ignore error pin on the CPU. 


INIT Initialization Output 


The AMD-645 Peripheral Bus Controller asserts INIT if it 
detects a shut-down special cycle on the PCI bus, or if a soft 
reset is initiated by the register. 


INTR CPU Interrupt Output 


INTR is driven by the AMD-645 Peripheral Bus Controller to 
signal the CPU that an interrupt request is pending and needs 
service. 


NMI Non-Maskable Interrupt Output 


NMTI is used to force a non-maskable interrupt to the CPU. The 
AMD-645 Peripheral Bus Controller generates an NMI when 
either SERR or IOCHK is asserted. 


SMI System Management Interrupt Output 
SMI is asserted by the AMD-645 Peripheral Bus Controller to 
alert the CPU in response to selected power management 
events. 

STPCLK Stop Clock Output 


STPCLEK is asserted by the AMD-645 Peripheral Bus Controller 
to the CPU in response to selected power management events. 
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4.12 General-Purpose I/O 


GP100/ 
EXTSMI0 


GPIO1/ 
EXTSMI1/ 
I7CD1 (Clock) 


GP102/ 
EXTSMI2/ 
I7CD2(Data) 


GP103/ 
EXTSMI3/ 
GPI_RE 


Signal Descriptions 


Multifunction Pin Bidirectional 


GPIOO 

General-purpose I/O. This pin sits on the Vpp-5VSB power 
plane and is available in the soft-off state as well as regular 
operation. 


EXTSMIO 

An external input signal to trigger an SMI/SCI to the CPU. 
Multifunction Pin Bidirectional 

GPIO1 


General-purpose I/O. 


EXTSMI1 
An external input signal to trigger an SMI/SCI to the CPU. 


I’CD1 
This pin can be used along with GPIO2 as an I¢C pair (software 


convention defines this pin as clock). 


Multifunction Pin Bidirectional 


GPIO2 
General-purpose I/O. 


EXTSMI2 
An external input signal to trigger an SMI/SCI to the CPU. 


PcD1 
This pin can be used along with GPIO1 as an IC pair (software 
convention defines this pin as data). 


Multifunction Pin Bidirectional 


GPIO3 
General-purpose I/O (if configuration register Function 3, 
offset 40h, bit 6 is set) 


EXTSMI3 
An external input signal to trigger an SMI/SCI to the CPU. 
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GP104/ 
EXTSMI4/ 
GPI_WE 
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GPI_RE 

Read enable for general-purpose inputs (if configuration 
register Function 3, offset 40h, bit 6 is cleared). This pin 
connects to the output enable pin (OE) of the external FS244 
buffers connecting $D15-8 and XD7-0 for GPI15-0. 


Multifunction Pin Bidirectional 


GPIO4 
General-purpose I/O (if configuration register Function 3, 
offset 40h, bit 7 is set). 


EXTSMI4 
An external input signal to trigger an SMI/SCI to the CPU. 


GPI_WE 

Write enable for general-purpose inputs (if configuration 
register Function 3, offset 40h, bit 7 is cleared). This pin 
connects to the latch enable pin (OE) of the external FS244 
buffers connecting SD15-8 and XD7-0 for GPI15-0. 
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5 Functional Operations 


5.1 PCI Bus-Initiated Accesses 


The AMD-645 Peripheral Bus Controller is responsible for 
decoding PCI bus requests from PCI bus masters, initiating the 
requested actions, and responding in the manner required by 
the PCI bus protocol. 


5.1.1 Overview 


Positive Decode 


Subtractive Decode 


Functional Operations 


The AMD-645 Peripheral Bus Controller responds to PCI bus 
cycles in one of the two following ways. 


If the PCI address matches an address block defined in the 
AMD-645 Peripheral Bus Controller as positive ISA decode 
space, the AMD-645 Peripheral Bus Controller claims the cycle 
and asserts DEVSEL after the first clock folowing FRAME 
first sampled asserted. This same DEVSEL assertion time 
occurs during all configuration cycles when IDSEL is sampled 
active. 


The AMD-645 Peripheral Bus Controller is assumed to be the 
only agent responsible for any PCI cycles which are not 
claimed by other PCI targets. It determines if a PCI cycle is 
unclaimed by the process of subtractive decoding. If a PCI 
address does not match any address block defined in the AMD- 
645 Peripheral Bus Controller, and the DEVSEL input is 
sampled inactive for three clocks after FRAME is first sampled 
asserted, the AMD-645 Peripheral Bus Controller responds to 
the cycle. DEVSEL timing for subtractive decoding is fixed at 
medium time slot. 


The AMD-645 Peripheral Bus Controller also generates an ISA 
bus cycle for any memory or I/O cycle claimed by the ISA. 
function. 
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5.1.2 Bus Cycle Decoder 
Table 5-1 shows how the AMD-645 Peripheral Bus Controller 
decodes the PCI command signals when an initiator generates 
a bus cycle. 
Table 5-1. PCI Bus Command Encoding and Types 
Poo | 0 | 0 [imerupt Acknowledge 
Po fo | 0 | 1 |Specal cle 
rope [7 | © [ier 
Popo [1] [vowite 
Pop fe | [reeves 
Pop fo ft [reseed 
of [Memon Read 
of [emoryWite 
rao oo feened 
ae et [esened 
a [0 [1 [0 | oniguaton ead 
Pe Ode Configuration Write 
Pt [1 [0 |_| Memory Read mati 
rp [8 ft Bua aderesstine 
[to [MemoryReadtine 
Lae eres Memory Write and Invalidate 
5.2 PCI Bus Commands 
The AMD-645 Peripheral Bus Controller responds to the PCI 
bus commands according to the descriptions in the following 
sections. 
5.2.1 Interrupt Acknowledge 
The AMD-645 Peripheral Bus Controller ignores interrupt 
acknowledge cycles. 
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5.2.2 Special Bus Cycles 


The AMD-645 Peripheral Bus Controller monitors all special 
bus cycles. 


5.2.3 1/0 Read/Write 


Functional Operations 


All I/O accesses not claimed by other PCI targets through the 
assertion of DEVSEL are passed to the ISA bus controller and 
executed as standard ISA bus cycles. The AMD-645 Peripheral 
Bus Controller steers the data between the PCI AD bus and the 
ISA SD bus or the IDE data bus, as required by each cycle type. 
If the access is to an on-chip I/O location, then the data is 
steered between the AD bus, the SD bus, and the selected 
internal location, as required by the cycle type. 


The AMD-645 Peripheral Bus Controller asserts TRDY upon 
completion of all ISA bus accesses. In the case of I/O reads, 
valid data is placed on the PCI AD bus before TRDY is 
asserted. The timing of a PCI cycle forwarded to the ISA bus is 
shown in Figure 5-3 on page 5-6. 


The I/O-related ISA bus signals are IOR, IOW, and IOCS16. 
IOR is active during an I/O read cycle, while IOW is active 
during a write cycle. [OCS16 asserted indicates that a 16-bit 
slave is responding. A High level on IOCS16 indicates that an 
8-bit slave is responding. 


The AMD-645 Peripheral Bus Controller decodes the PCI 
commands and issues a command in the middle of TC or at the 
beginning of TW1, depending on the setting of bit 7 of the ISA 
Bus Control register, Function 0, offset 40h (see page 7-17). An 
8-bit cycle is four wait states long while a 16-bit cycle has no 
wait states if the default configuration is used. Additional wait 
states can be inserted by setting bit 5 or bit 4 of the ISA Bus 


Control register, or by negating IOCHRDY. 


Figure 5-1 illustrates I/O accesses for both read and write, 
including the insertion of wait states. 


5-3 


AMDgal Preliminary Information 
AMD-645 Peripheral Bus Controller Data Sheet 21095A/0—March 1997 


8-Bit Operation 16-Bit Operaton 
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Figure 5-1. 1/0 Access 


For 32-bit or 24-bit accesses to 16-bit ISA bus slaves, or for 32- 
bit, 24-bit, or 16-bit accesses to 8-bit ISA bus slaves, the AMD- 
645 Peripheral Bus Controller generates multiple ISA bus 
cycles for each PCI bus cycle in order to match the size of the 
access requested by the PCI initiator. Requests for non- 
contiguous bytes are handled by converting the access to the 
appropriate ISA bus cycles. The conversion of a single PCI 
cycle to multiple ISA cycles is invisible to the PCI interface, 
except for the increased latency required to complete the 
operation. The AMD-645 Peripheral Bus Controller converts a 
CPU request for 16-bit data from an 8-bit peripheral into two 8- 
bit cycles as depicted in Figure 5-2. 
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Figure 5-2. I/O Cycle 16-Bit to 8-Bit Conversion 


The slot address lines SA1, SAO, and SBHE function the same 
for I/O reads and writes as they do for memory reads and 
writes. 


5.2.4 Memory Read/Write 


The AMD-645 Peripheral Bus Controller directs all memory 
accesses not claimed by other targets to the ISA bus. The AMD- 
645 Peripheral Bus Controller steers data between the PCI AD 
bus and the ISA data bus as required by the requested cycle. 


The AMD-645 Peripheral Bus Controller supports bursting 
(multiple read or write transactions). If FRAME and IRDY are 
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asserted at the same time, the AMD-645 Peripheral Bus 


- Controller will not disconnect if it is able to complete the data 


ROA DANA Nee AAN AIDEN 


phase within specified latency requirements. Target latency is 
limited to 16 PCI clocks from the assertion of FRAME for 
initial accesses, and limited to eight PCI clocks from the end of 
the previous data phase for subsequent accesses of a burst 
cycle. All non-posted ISA writes and all ISA reads use delayed 
transactions to meet these latency requirements. Figure 5-3 
shows the timing of a non-posted PCI cycle forwarded to the 
ISA bus. 






Figure 5-3. Non-Posted PCI-to-ISA Access 
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If the AMD-645 Peripheral Bus Controller is unable to 
complete the initial data phase within the required initial 
latency, it begins a delayed transaction and terminates with 
retry by asserting STOP without asserting TRDY at the end of 
the initial data phase. If the next data phase in a burst cannot 
be completed within the required incremental latency, the 
AMD-645 Peripheral Bus Controller disconnects by asserting 
TRDY and STOP at the end of the current data phase. 


Memory write posting in the AMD-645 Peripheral Bus 
Controller is enabled by setting the Post Memory Write Enable 
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bit, configuration register Function 0, offset 46h, bit 0 (see 
page 7-21). When write posting is enabled, TRDY is asserted 
one clock cycle after both FRAME and IRDY are sampled 
active. The AMD-645 Peripheral Bus Controller completes the 
access on the ISA bus. Attempts to access the ISA bus before 
the posted write is complete must wait for the ISA bus cycle to 
complete. The timing for a posted write cycle is shown in 
Figure 5-4. 
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Figure 5-4. Posted PCI-to-Memory Write 
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The memory-related ISA bus control signals are MEMR, 
SMEMR, MEMW, SMEMW, and MEMCS16. SMEMR and 
SMEMW are active only if the access is within the first Mbyte 
of memory. The state of MEMCS16 at the beginning of bus 
cycle state TC determines whether the present cycle is 8-bit or 
16-bit, as shown in Figure 5-5. 
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Figure 5-5. ISA Bus Memory Access Cycle 


5-8 


The command signals become active at the start of TC for 16- 
bit cycles, or in the middle of TC for 8-bit cycles. The falling 
edge of a command signal can be delayed by one or two BCLKs 
by setting bit 7 of the ISA Bus Control register, Function 0, 
offset 40h (see page page 7-17). Under default settings, the 
command signals are negated at the beginning of TW5 for an 8- 
bit operation, and at the beginning of TW2 in the case of a 16- 
bit operation. It may be necessary to delay the rising edge of 
command signals by one BCLK. This delay can be achieved by 
setting bit 5 of the ISA Bus Control register. For slow 
peripherals, wait states may be inserted by pulling IOCHRDY 
Low by the middle of TW4 for 8-bit cycles and by the beginning 
of TW2 for 16-bit cycles. 


The AMD-645 Peripheral Bus Controller converts a PCI bus 
master request for 16-bit, 24-bit, or 32-bit data from an 8-bit 
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ISA memory into two, three, or four 8-bit cycles, respectively. 
A request for 32 bits from a 16-bit ISA slave results in two 16- 
bit accesses. The AMD-645 Peripheral Bus Controller also 
converts requests for non-contiguous bytes by converting the 
access to the appropriate ISA bus cycles. These conversion 
cycles are shown in Figures 5-6, 5-7, and 5-8. 
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Figure 5-6. ISA Bus Memory Cycle: 16-Bit to 8-Bit Conversion 
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Figure 5-8. Memory Cycle 32-Bit to 16-Bit Conversion 


If the memory accessed is ROM, the timing is different for 
command signals MEMR and SMEMR, which become active at 
the falling edge of BALE. Both 8-bit and 16-bit ROM access 
cycles are three wait states long. They can be programmed to 
be zero or one wait states using bit 1 of the ISA bus controller 
configuration register (see page 7-17). Figure 5-9 shows a ROM 
access. Figure 5-10 shows requests for 32 bits of data from 8-bit 
ROMs. 
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SA1, SBHE, and SAO are a direct decode of the C/BE3-—C/BEO 
inputs from the PCI bus. During a conversion cycle, SBHE and 
SAO are toggled so that the appropriate bytes are accessed, as 
shown in Table 5-2. 


Table 5-2. ISA Byte and Word Accesses 
[sane [sao | _vesipion 
| of twit 
8 [ain ts 


ee 
p1[[andefined 


5.2.5 Configuration Read/Write 











As a target, the AMD-645 Peripheral Bus Controller responds 
to both read and write configuration cycles. Access to the 
configuration address space requires device selection decoding 
to be done externally via the IDSEL pin, which functions as a 
chip select signal. The IDSEL signal associated with device 
number 0 is connected to AD16, IDSEL of device number 1 is 
connected to AD17, and so forth. The connection of the AMD- 
645 Peripheral Bus Controller IDSEL is system-specific, but 
the recommended connection is to AD18. 


If the AMD-645 Peripheral Bus Controller is selected during a 
PCI master-initiated configuration cycle, DEVSEL is asserted 
two clocks after FRAME assertion. On PCI-to-configuration 
register reads, the AMD-645 Peripheral Bus Controller drives 
the requested configuration register data onto AD31-AD0, 
asserts TRDY four clocks after FRAME is asserted, and 
negates TRDY and DEVSEL one clock after IRDY is asserted. 
On PCI-to-configuration register writes, the AMD-645 
Peripheral Bus Controller asserts TRDY four clocks after 
FRAME is asserted or two clocks after IRDY is asserted, 
whichever is later. Data is strobed into the configuration 
registers the cycle before TRDY is asserted. 


The timing of these cycles is shown in Figures 5-11 and 5-12. 
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Figure 5-12. Configuration Write Cycle 
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5.2.6 Memory Read Multiple 
The memory read multiple command is treated the same as a 
memory read command by the AMD-645 Peripheral Bus 
Controller. 

5.2.7 Dual Address Line 
The AMD-645 Peripheral Bus Controller supports 32-bit 
addressing only, so dual address line commands are ignored. 
There is no response. 

5.2.8 Memory Read Line 
The AMD-645 Peripheral Bus Controller treats the memory 
read line command just as it does the memory read command. 

5.2.9 Memory Write invalidate 
The AMD-645 Peripheral Bus Controller treats the memory 
write invalidate command just as it does the memory write 
command. 
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5.3 PCI Bus Features 


5.3.1 Back-to-Back Cycles 


As a target, the AMD-645 Peripheral Bus Controller can 
respond to fast back-to-back cycles as described in the PCI 
specification. All back-to-back cycles by the same initiator 
require at least one turn-around cycle, except when both 
transactions are writes to the same target. 


5.3.2 Subtractive Decoding 


Subtractive decoding ensures that every PCI bus access gets a 
response. Any PCI cycle not claimed by other targets and 
whose address is not defined in the AMD-645 Peripheral Bus 
Controller address block is forwarded to the ISA bus. The 
timing for subtractive decoding is shown in Figure 5-13. 





Figure 5-13. Subtractive Decode Timing 


5.3.3 ISA Bus Control Register 


Bus control options can be programmed via the ISA Bus 
Control register, Function 0, offset 40h (see page 7-17). This 
register controls the number of wait states to be inserted in the 
8-bit and 16-bit slot cycles and determines the output drive of 
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the slot bus buffers. More than five wait states are possible if 
IOCHRDY is pulled Low before the last normal wait state. 


5.4 ISA Bus-Initiated Cycles 


The AMD-645 Peripheral Bus Controller is responsible for 
forwarding ISA bus cycles to the PCI bus. The only two 
initiators on the ISA bus are the DMA controller and the ISA 
bus master. The DMA controller can only generate memory 
read and write cycles, while an ISA master can generate I/O as 
well as memory cycles. 


Masters must repeat a read or write transaction that is 
terminated with retry. Masters must assert IRDY within eight 
clocks during all data phases. Ideally, IRDY is asserted with no 
delay on all data phases. 


5.4.1 DMA-Initiated Cycles 


In the PC/AT, DMA transfers occur between peripherals and 
memory at a data width of either 8 bits or 16 bits. Of the seven 
external DMA channels available, four are used for 8-bit 
transfers and three for 16-bit transfers. One byte or word is 
transferred in each DMA cycle. 


Normally, an add-on card issues a DMA request by asserting 
one of the DRQ7-DRQ5 or DRQ3-DRQO signals. When the 
AMD-645 Peripheral Bus Controller detects this request and 
the request is a read from memory, it generates a request to 
the PCI arbiter. When it receives a PCI grant, the AMD-645 
Peripheral Bus Controller initiates a PCI memory read 
transaction using the current DMA address, prefetching all 
data within the addressed doubleword. When the transaction is 
complete, the AMD-645 Peripheral Bus Controller asserts the 
corresponding DACK line to indicate a DMA acknowledge. 
Prefetch data is transferred in response to subsequent DMA 
requests without further PCI bus accesses. 


When the AMD-645 Peripheral Bus Controller detects a 
memory write request, it asserts the corresponding DACK line 
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to indicate the DMA acknowledge, reads the data from the 
DMA device, and merges the data into a single doubleword. 
When the last byte of the doubleword has been read, the AMD- 
645 Peripheral Bus Controller generates a request to the PCI 
arbiter. When it receives a PCI grant, it starts a PCI memory 
write transaction for the entire doubleword with appropriate 
byte enables. 


AEN and BALE go High after the DMA is acknowledged and 
any pending ISA bus cycle has completed. The DMA address is 
placed on LA23-LA20 and SA19-SA0. Two DMACLK cycles 
later, either MEMR and IOW or MEMW and IOR are asserted, 
depending on the direction of the transfer. If the ISA 
Command Delay bit of the ISA Bus Control register is set, 
MEMR is asserted one DMACLK cycle earlier. The command 
remains active for three DMACLK cycles. The data transfer 
takes place on the rising edges of command signals. TC is 
activated before the end of the command if the transfer is from 
one 8-bit device to another or one 16-bit device to another. If 
the transfer is from a 16-bit device to an 8-bit device, the 
command signals are again asserted after a delay of two 
DMACLK cycles and the transfer is complete. Figure 5-14 
shows the timing for a typical DMA transfer. 


Due to concurrent PCI and ISA bus operation during DMA, the 
timing on each bus is independent of the state of the other bus. 
The state of the data buffers determines when PCI bus 
requests are generated and when DMA wait states are 
generated by negating IOCHRDY. PCI bus requests to the 
arbiter during memory reads are issued only when the memory 
read buffer is empty. During memory writes, PCI bus requests 
are issued when the MSB of the memory write buffer is full. 
IOCHRDY is negated when the memory read buffer is empty 
during memory reads, or when the memory write buffer is full 
during memory writes. 
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Figure 5-14. DMA Transfer Cycle 
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using a DMA channel which has been 


An ISA bus master card issues a DMA request on the ISA bus, 
15, 


Controller responds with an acknowledge signal in the same 


manner as for a DMA cycle. The add-on card then gains control 
of the ISA bus by asserting the MASTER signal. Unlike DMA 


cycles, there can be multiple data transfers in master mode. An 
ISA bus master can generate both memory and I/O accesses. 


placed in the cascade mode. The AMD 


ISA Bus Master Initiated Cycles 
as shown in Figure 5 
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Figure 5-15. ISA Bus Master Arbitration Timing 


When the AMD-645 Peripheral Bus Controller detects MEMR 
or MEMW active, it starts the PCI cycle, asserts FRAME, and 
negates IOCHRDY. This procedure guarantees that the ISA 
cycle will not complete before the PCI cycle has provided or 
accepted the data. IOCHRDY is asserted when IRDY and 
TRDY are sampled active. Figure 5-16 shows an ISA bus 
master memory read, and Figure 5-17 shows a ISA bus master 
memory write. 


The ISA bus and PCI bus operate concurrently. A separate PCI 
bus request is issued for each ISA master command and the 
PCI bus ownership is relinquished after the transaction is 
completed. The AMD-645 Peripheral Bus Controller converts 
ISA bus master I/O cycles into PCI I/O cycles. The timing of 
these cycles is similar to that of the memory cycles shown in 
Figures 7-16 and 7-17, with the single substitution of IOR and 
TOW for MEMR and MEMW. 
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Figure 5-17. ISA Bus Master-to-PCI Memory (Memory Write) 
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5.5 PCI Bus Arbitration 


The signals PREQ and PGNT are used to control requesting 
and granting of the PCI bus between the AMD-645 Peripheral 
Bus Controller ISA bridge and the AMD-640 System Controller. 
The AMD-640 System Controller write buffer control is also 
implemented in the bi-directional protocol to ensure data 
coherency during DMA and master mode operations. The 
AMD-645 Peripheral Bus Controller write poster is also 
disabled whenever the AMD-640 System Controller write 
buffers are disabled. 


5.6 1/0 and Memory Mapping 


IDE Bus 1/0 Location 


Bus Master IDE 
Register 1/0 Location 


ISA Bus 1/0 Location 
(On-Chip) 


Functional Operations 


The AMD-645 Peripheral Bus Controller decodes PCI bus 
addresses to determine the destination of a PCI memory or I/O 
request. The AMD-645 Peripheral Bus Controller address 
decoder distinguishes five general regions for memory or I/O 
accesses. The region selected is a function of the PCI address, 
the PCI cycle type, and the values placed in the configuration 
registers that control memory mapping. The five general 
regions are described in the following paragraphs. 


The AMD-645 Peripheral Bus Controller generates an IDE bus 
access cycle via positive decoding and responds to the cycle 
when it recognizes an IDE target address. 


An internal I/O access cycle is generated via positive decoding 
to the appropriate bus master IDE register I/O block, and is 
responded to by the AMD-645 Peripheral Bus Controller when 
it recognizes a bus master IDE register target address. The 
base address of the bus master IDE registers is set by the 
configuration base registers and the size is fixed at 16 bytes (8 
bytes for each channel). 


An ISA bus I/O access cycle is generated via subtractive 
decoding and is responded to by the AMD-645 Peripheral Bus 
Controller when it recognizes an on-chip address during the 
ISA bus cycle. 
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ISA Bus I/O Location A standard ISA bus I/O access cycle is generated via 

(Off-Chip) subtractive decoding when no other PCI slave responds to a 
PCI I/O cycle. Data is passed between the PCI data bus (AD31- 
ADO) and the ISA data bus (SD15-SD0). ROMCS/KBCS is 
asserted to select the keyboard controller if the I/O address is 
port 60h or port 64h. 

ISA Bus Off-Board Standard 8-bit or 16-bit ISA bus cycles are generated when the 

Memory Location AMD-645 Peripheral Bus Controller detects a memory access 


in the ISA slot bus address range. Data is passed between the 
PCI data bus (AD31—AD0) and the ISA data bus (SD15-SD0). 
The AMD-645 Peripheral Bus Controller determines off-board 
memory locations through subtractive decoding of a PCI-to-ISA 
access (when none of the other targets asserts DEVSEL). If the 
ISA address is defined as a ROM region, ROMCS/KBCS is 
asserted. 


5.6.1 1/0 Mapping 


On-Chip 1/0 
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I/O addresses that are not inhibited by DEVSEL are run as ISA 
bus cycles. The data steering is based on the actual I/O 
addresses, depending on whether the I/O location is on-chip or 
off-chip. 


For on-chip centralized and distributed DMA devices, the ISA 
bus cycle is run normally. Only the steering on read cycles is 
affected. ISA bus masters have access to all on-chip registers. 
The centralized DMA I/O locations are at a fixed address, as 
shown in Table 5-3, while the distributed DMA I/O locations 
are at a programmable base address. 
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Table 5-3. 1/0 Fixed Address Mapping 


ee 


0010h—007Fh, 0090h—00BFh, 
PCI/ISA bus 


OOEOh—016Fh, 0178h—01 EFh, 

01F8h—0375h, 0378h—03F5h, 

03F8h—FFFFh 

SA Bus 1/0 All I/O write cycles drive the data from the AD bus onto the SD 

bus and generate an IOW strobe. All I/O read cycles drive data 
from the SD bus onto the AD bus and generate an IOR strobe. 
The AMD-645 Peripheral Bus Controller drives data onto the 
SD bus during all on-chip reads, while the SD bus is the data 
source for all other I/O reads. 
































General I/O Locations 





5.6.2 Memory Mapping 


Memory accesses are divided into PCI memory, ROM, and ISA 
bus memory accesses. Table 5-4 shows the various memory 
regions and the destinations (PCI, ROM, or ISA) supported by 
the AMD-645 Peripheral Bus Controller. 
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Table 5-4. | Memory Address Mapping 


[tangs [Ares [tents —[ Comments 


PCI bus space Selected by active DEVSEL 
00000h—BFFFFh ISA bus space (By subtractive decode) 


PCI bus space eck by active DEVSEL 






















aeckhtes to Co000h—EFFFFh ISA bus space Ged by ROM decane, 
ISA ROM space control 





ISA b 

awe tol FOOOOh—FFFFFh ISA a ane (By subtractive decode) 

1 Mbyte to 15.875 PCI bus space Selected by active DEVSEL 
100000h—FDFFFFh ISA bus space (By subtractive decode) 

15.875 Mbytes to PCI bus space Selected by active DEVSEL 
FEOOOOh—FFFFFFh ISA bus space (By subtractive decode) 

16 9 Mbytes t0 128 22 PCI bus space Selected by active DEVSEL 
HOQDOOUD TEPTETED: «| aliasedhSh bis space | (By subtractive decode) 

lac lillies to PCI bus space Selected b 

2 “ y active DEVSEL 

: oy Kote) 80000000h—FFF7FFFFH Aliased ISA bus space | By subtractive decode only 
(4Gbytes - — (By By subtractive decode) or 
512Kbytes) FFF8OQO000h—FFFFFFFFh | ISA ROM space se lected by ROM decode 
to 4G control 


When a PCI memory access is generated, one of the following 
events will occur. 









= If the DEVSEL input is sampled active within the fast, 
medium, or slow sample periods, the AMD-645 Peripheral 
Bus Controller is deselected and a PCI target device 
completes the cycle. 


a If the DEVSEL input is not sampled active within the fast, 
medium, or slow sample periods, the AMD-645 Peripheral 
Bus Controller executes a subtractive decode which directs 
the access to the ISA bus. 


When a master mode or DMA ISA memory access is generated, 
the AMD-645 Peripheral Bus Controller initiates a PCI cycle. 
IF DEVSEL is not asserted within the fast, medium, or slow 
sample periods, the AMD-645 Peripheral Bus Controller 
executes a subtractive decode which directs the access to the 
ISA bus, and IOCHRDY is re-asserted to allow the ISA cycle to 
complete. 
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Because the AMD-645 Peripheral Bus Controller subtractive 
decode method can be used to alias ISA memory space into the 
upper CPU/PCI address regions, ISA memory that is normally 
‘hidden’ behind DRAM in the lower 16 Mbytes can be accessed 
via the aliased space. However, DMA and master mode cycles 
to the ISA memory areas in such configurations are not 
permitted, because conflicts with PCI bus slaves may arise. 


All memory accesses below 16 Mbytes not accepted by PCI bus 
devices through the assertion of DEVSEL are directed to the 
ISA bus. The AMD-645 Peripheral Bus Controller asserts 
DEVSEL for the cycles and generates standard ISA cycles. It 
also provides the data latching and steering logic to allow the 
PCI initiator to perform 8-bit, 16-bit, 24-bit, or 32-bit accesses 
to either 8-bit or 16-bit ISA memory devices. 


Accesses to the PCI bus performed subtractively above 16 
Mbytes alias to the 24-bit ISA bus addresses. PCI accesses to 
these regions should be performed only if no DMA or master 
mode cycles ever access the referenced locations, because a 
slot bus memory device may occupy the same aliased address 
an PCI bus memory and bus contention would occur. 


Access to system ROM is provided in the top 512 Kbytes of the 
aliased ISA bus address space for correct reset vectoring. 


5.6.3 System ROM Memory Mapping 


Functional Operations 


Setting of the bits in ROM decode control enable different 
address ranges to be included in the ROMCS decode. All PCI 
accesses in the highest 512 Kbytes of each 16 Mbyte memory 
space (XXF80000h to XXFFFFFFh) are always system ROM 
accesses. System ROM accesses are a subset of ISA bus 
accesses. Standard ISA bus accesses are generated on system 
ROM accesses, with the following differences: 


m ROMCS is always asserted on system ROM accesses. XDIR 
is set to reflect the cycle type, read or write. 


m Additional ISA bus wait states can be programmed for 
system ROM accesses via the ROM Wait States bit of the 
ISA Bus Control register. 
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The AMD-645 Peripheral Bus Controller provides the data 
latching and steering logic to allow the initiators to perform 8- 
bit, 16-bit, 24-bit, or 32-bit accesses to 8-bit system ROMs. It 
also performs the required ISA bus cycles to assemble and 
latch the appropriate data and to present it to the PCI initiator 
as requested. System ROM is also accessible by ISA bus 
masters and DMA cycles. 
Video ROM and fixed disk ROM, memory range C0000h to 
CFFFFh, can be defined to be in the system ROM range using 
bits 7-0 of the ROM Decode Control register (Function 0, offset 
43h). The programmable values of these bits are shown in 
Table 5-5. Setting the indicated bit enables the address range 
shown to be included in the ROMCS decode. 
Table 5-5. | ROM Decode Control Register 
Address Range Enabled 
FFFEQOOOh—FFFEFFFFh Enabled 
/Bit6=1 | FFF80000h—FFFDFFFFh Enabled 
000E8000h—O00EFFFFh Enabled 
Bit4=1 | 000E0000h-000E7FFFh Enabled 
000D8000h—000DFFFFh Enabled 
000D0000h—000D7FFFh Enabled 
/Bit1=1 | 000C8000h-O00CFFFFh Enabled 
/Bito=1 | 000C0000h-000C7FFFh Enabled 
Subtractive decodes are always performed, and the ROM 
access may be inhibited by a PCI target that is asserting 
DEVSEL and claiming the cycle. 

Flash Memory Support for programmable flash memory is provided by 

Support enabling write cycles to the BIOS ROM regions that reside on 
the X-bus. Bit 0 of the ISA Bus Control register (Function 0 
offset 40h) is provided to enable write cycle generation. 
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5.7 Clock Generation 


PCLK 


osc 


BCLK 


Functional Operations 


The clocks described in the following paragraphs are used or 
generated by the AMD-645 Peripheral Bus Controller. 


This input signal is the PCI clock used to synchronize the 
interface to all PCI bus devices. 


This input signal is a 14.318-MHz clock common to the ISA bus 
signal OSC. It is used by the internal RTC. 


This output signal is the ISA bus system clock. It is derived 
either by a division of PCLK by 2, 3, 4, 5, 6, 10, or 12, or bya 
division of OSC by 2. BCLK timing is controlled by 
programming the ISA Clock Control register, Function 0, offset 
42h (see page 7-18). Bit 3 of this register, the ISA Clock Select 
Enable bit, is cleared at reset, forcing BCLK to default toa 
value of = PCLK/4. 


To program a different time value for BCLK, take the following 
steps. 


1. Clear bit 3 of ISA Clock Control register. 


2. Program bits 2-0, the ISA Bus Clock Select bits of this 
register, writing the value selected from Table 5-6. 


3. Set bit 3 of ISA Clock Control register. 


Table 5-6. ISA Bus Clock Select Bit Programming 


ena [or | sto [sake 
of [0 [PaKTS ea) 
of trax 
ora 
ef [1 _ fears 
ee oe 
Se 
Ca rae 
ee (a 
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5.8 Direct Memory Access 


The DMA controllers are 8237-compatible, have internal 
latches for latching the middle address bits output by the 8237 
megacells on the data bus, and have 74LS612 memory mappers 
to generate the upper address bits. 


The DMA logic controls transfers between an I/O channel and 
on-board or off-board memory. This logic generates a bus 
request to the PCI bus when an I/O channel requests a DMA 
operation. Once a bus grant has been issued, and any pending 
access to the ISA bus is completed, the DMA controller drives 
the PCI address bus and the slot address bus. DMA transfers 
can occur over the full 16 Mbyte range available on the slot bus 
and the entire 32-bit address range of the PCI bus. 


5.8.1 DMA Controllers 


The AMD-645 Peripheral Bus Controller supports seven DMA 
channels using two 8237 equivalent megacells capable of 
running at BCLK. This option is programmable via the Type F 
DMA Control register (Function 0, offset 45h). DMA controller 
1 contains channels 0 through 3. These channels support 8-bit 
I/O adapters. They are used to transfer data between 8-bit 
peripherals and 8-bit or 16-bit memory. Each channel can 
transfer data in 64-Kbyte pages within the first 16 Mbytes of 
the PCI memory space. 


DMA controller 2 contains channels 4 through 7. Channel 4 is 
used to cascade DMA controller 1, so it is not available 
externally. Channels 5 through 7 support 16-bit I/O adapters to 
transfer data between these adapters and 16-bit system 
memory. Each channel can transfer data in 128-Kbyte pages 
within the first 16 Mbytes of the PCI memory space. Channels 
5, 6, and 7 are meant to transfer 16-bit words only and cannot 
address odd bytes in system memory. 


5.8.2 DMA Controller Registers 
The 8237 megacells can be programmed anytime PGNT is 
inactive, i.e., when DMA controllers are not in operation. Table 


5-7 lists the I/O addresses of all slave and master DMA 
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controller registers that can be read or written in the 8237 
megacells. Channels 0-3 of the master and slave DMA 
Controllers control system DMA Channels 0-3. There are 16 
master and slave DMA controller registers. 


The slave and master DMA controller ports are listed in Table 
5-7. 


Table 5-7. Ports 00h-OFh Master DMA Controller 







Vote: 


Functional Operations 


Slave 1/0 Address Bits Master I/O Address Bits Register Name | Access 
0000 0000 TT00 000x 0000 0000 000x 0000 [ChOBase/CurrentAddress [ RW | 






[000,000 TT00 TOox | 00000000 000K OTO0 [Ch Base/Current Address__[ RW 
[0000 0000 TTOT OTOx | 00000000 000x TOTO | Write Single Mask [WO 


Not all address bits are decoded. 


When writing to a channel’s address or word count register, the 
data is written into both the base register and current register 
simultaneously. When reading a channel address or word count 
register, only the current address or word count can be read. 
The base address and base word count are not accessible for 
reading. 


The address and word count registers for each channel are 16- 
bit registers. The value on the data bus is written into the 
upper byte or lower byte, depending on the state of the 
internal addressing flip-flop. This flip-flop can be cleared by 
the Clear Byte Pointer Flip-Flop command. Following this 
command, the first read/write to an address or word count 
register will read or write to the least significant byte of the 16- 
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bit register and the byte pointer flip-flop will toggle back to 
zero. 


The 8237 DMA controller megacells allow the user to program 
the active level of the DREQ and DACK signals to be Low or 
High. Because the two megacells are cascaded together 
internally on the chip, DREQ should always be programmed 
active High and DACK active Low. 


When programming the 16-bit channels (DMA controller 2, 
channels 5, 6, and 7), the address written to the base register 
must be the real address divided by two. The base word count 
for these channels is the number of 16-bit words to be 
transferred, not the number of bytes, as is the case for the 8-bit 
channels (DMA controller 1, channels 0, 1, 2, and 3). It is 
recommended that all internal locations in the 8237 megacells, 
especially the mode registers, should be loaded with some 
valid value, even if the channels are not used. 


5.8.3 Middle Address Bit Latches 


The middle DMA address bits are held in an internal 8-bit 
register. The DMA controller drives the value to be loaded 
onto the internal data bus, then issues an address strobe signal 
to latch the data bus value into this register. An address strobe 
is issued at the beginning of a DMA cycle and any time the 
lower 8-bit address increments across the 8-bit subpage 
boundary during block transfers. This register cannot be read 
or written to externally. It is loaded only from the address 
strobe signals from the megacells, and the outputs go only to 
the AD16-AD8 pins. 


58.4 Page Registers 


The AMD-645 Peripheral Bus Controller uses two 74LS612 
cells to generate the page registers for each DMA channel. The 
page registers provide the upper address bits during DMA 
cycles. DMA addresses do not increment or decrement across 
page boundaries. Page boundaries for the 8-bit channels 
(channels 0, 1, 2, and 3) are every 64 Kbytes. Page boundaries 
for the 16-bit channels (channels 5, 6, and 7) are every 128 
Kbytes. There are 32 8-bit registers between the 612 megacells. 
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Page registers must be written at the I/O addresses shown in 
Table 5-8 to select the correct page for each DMA channel 
before any DMA operations are performed. Address locations 
between 080h and O08Fh other than those shown in the table 
are not used by the DMA channels, but can be read or written 
to by a PCI bus master. 


Table 5-8. Ports 80h-8Fh DMA Page Register Access 


Page 
: DMA : 
Register Channel Register Name 5 


[83h | T__ | 00000000 To00 OTT | “Ch T DMA Page MITT _| Ri 

[30000 0000 1000 TOT | ~Ch3 DMA Page MB] _|-RW 
[6 | 0000'0000 T0900 TOIT |~Ch 6 DMA Page Mie] _[ RI 
peda 
a 







1/0 Address 
Bits 15-0 





— | <a | 





a 









— | <—, 


7 0000 0000 T000 1001 RV 
0000 0000 1000 TOTO 4 DMA Page MI4]_[ RW 


The page register is used to set the values for AD23-AD16 bus 
lines. In normal operation, zeroes are driven onto PCI address 
bits AD31-AD24 during DMA cycles, making the AMD-645 
Peripheral Bus Controller backward-compatible with the 
PC/AT standard. 





5.8.5 DMA Address Generation 


Functional Operations 


DMA addresses are organized as upper, middle, and lower 
address portions. 


The upper address portion selects a specific page, and is 
generated by the page registers in the 74LS612 megacells. The 
page registers for each channel must be set up by the system 
before a DMA operation. DMA addresses do not increment or 
decrement across page boundaries. Page sizes are 64 Kbytes 
for 8-bit channels 0 through 3, and 128 Kbytes for 16-bit 
channels 5 through 7. The DMA page register values are output 
on PCI address bus AD31-AD16 (8-bit channels) and AD31- 
AD17 (16-bit channels). 


The middle address portion, which selects a block within the 
page, is generated by the 8237 megacells at the beginning of a 
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Table 5-9. 





DMA operation and any time the DMA address increments or 
decrements through a block boundary. The block size of an 8- 
bit channel is 256 bytes, while that of a 16-bit channel is 512 
bytes. The middle address portion is output by the 8237 
megacells onto the internal data bus during state S1. The 
internal middle address bit latches latch this value in. The 
middle address bit latches are output on PCI address bits 
AD15-AD8 for 8-bit channels and AD16-AD9 for 16-bit 
channels. 


The lower address portion is generated directly by the 8237 
megacells during DMA operations, and the lower address bits 
are output on PCI address bits AD7—AD0 for 8-bit channels and 
AD8-AD1 for 16-bit channels. 


SBHE is configured as an output during all DMA operations It 
is driven as the inversion of ADO during 8-bit cycles, and 
forced Low for all 16-bit DMA cycles. Table 5-9 shows the 
mapping from the DMA subsystem signals to slot bus signals. 
Table 5-10 shows the mapping of the AMD-645 Peripheral Bus 
Controller DMA subsystem signals to PCI address bus signals. 


DMA Addressing for ISA Bus Accesses (DMA/Slot Bus) 


Page Register Middle Address 8237 Address DMA1 ISA Address | DMA2 ISA Address 
Outputs Latch Outputs Outputs Bits Bits 
MI} 


[Ae San Somme |< Semen 






es 






CD 
stata stacy 
staat Fsraitey 
fsa [site 
0 
stat 
0 
2 
ann 
i 
—— 
nae, 
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Table 5-9. DMA Addressing for ISA Bus Accesses (DMA/Slot Bus) (continued) 


Outputs Latch Outputs Outputs Bits Bits 
a 
es 
asl (SABLA 
wea) «*SAS 
ws SSA 
mo SRE 

SRE 















a 
et a 


VSS 














Table 5-10. DMA Addressing for ISA Bus Accesses (DMA/PCI AD Bus) 


Middle Address 8237 Address DMAT1 ISA Address 
Outputs Latch Outputs Outputs Bits Bits 
ec) 
eS 
fans) faa) 
ee 
eC 
0 
ee 
a 
aie 
ae: 
fe Gece wad 
rae 
fe see sneer eal 
Die ereeancal 
ae 
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Table 5-10. DMA Addressing for ISA Bus Accesses (DMA/PCI AD Bus) (continued) 


Outputs Latch Outputs Outputs Bits Bits 
a a; 
SS (2 0); 
a : C  ; 
oC 
0 
ee 
a 
Ree pee 
ae 











on 
CO 
LC, 
CC 
a 0 
CS 
a 
CS 
ee 
aren 
a 
ee 
anata! 
ened 
SS 











a eC 







= 
A | 











+ AjO 
A[1] + A[0] 

BED 
5.8.6 Type F DMA 


Type F DMA is supported on all channels. The channels may 
be individually enabled to provide Type F DMA timing, using 
the Type F DMA control register (Function 0, offset 45h) as 
shown in Table 5-11. Therefore, configuration software needs 
to detect Type F-capable devices and configure their channels 
only once after reset. 
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Table 5-11. Type F DMA Control 


otetssh | _‘tyeFOMAConvol | Oe 
[Bi 7=1 | SAMese/OMAtoPCLnesuer =O 
[B= 1 [noble OMA Type FTimingon Cannel? | 
[Bis =1 [Enable DMA Type Timing on Chamelé | 0 
[—Bi=1 [Enable OMA Type FTining on Gamnels——_| 0 
[Bis =1 [Enable OMA Type FTiming on Gamnels—_—_| 0 

: es 


















Enable DMA Type F Timing on Channel 1 
| BitO=1 Enabie DMA Type F Timing on Channel 0 


When Type F DMA is enabled for a channel, Type F DMA 
transfers occur during the DACK for that channel. That is, the 
programmed timing parameters are ignored, DMA cycles occur 
with zero wait states, and the DMA clock is set equal to BCLK. 


BCLK 

DCLK (internal) 

DRQ 

BALE, AEN 

DACK7-DACK5, DACK3-DACKO 
TOR 

TC 

SD15-SDO 


BCLK 





Figure 5-18. Type F DMA Timing 
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5.8.7 DMA Channel Mapping Registers 


DMA channel mapping allows the selection of any DMA 
channel number for each Plug-N-Play DMA request/ 
acknowledge signal pair. The mapping register allows each 
Plug-N-Play DMA pin pair to be connected to any DMA 
channel. When a Plug-N-Play DMA pin pair is connected to a 
DMA channel, that channel’s normal ISA pin pair is disabled so 
that the DRQ is ignored and the DACK is driven High. 


5.8.8 Ready Control Logic 


The Ready input to each of the 8237 megacells is driven from 
the same source within the ready control logic. The AMD-645 
Peripheral Bus Controller ready control logic forces the 
preprogrammed number of wait states on every DMA transfer. 


If needed, the external signal IOCHRDY goes into the ready 
control logic to extend transfer signals further. To add extra 
wait states, an external device should pull IOCHRDY Low 
within the setup time before the second phase of the internal 
DMA clock no later than the last forced wait state cycle. The 
current DMA cycle is then extended by inserting wait states 
until IOCHRDY is returned High. IOCHRDY going High must 
meet the setup time at the beginning of a wait state or an extra 
wait state will be inserted before the DMA controller 
transitions to state S4. 


H 
H 


| | DMA RDY dl | 
| setup 


BCLK . 
DCLK (internal) . 


TOR 





IOCHRDY | 
Figure 5-19. DMA Ready Timing 
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5.8.9 External Cascading 


An external DMA controller or bus master can be attached to 
an AT-compatible design through the AMD-645 Peripheral Bus 
Controller DMA controllers. To add an external DMA 
controller, one of the seven available DMA channels must be 
programmed in the cascade mode. This channel’s DRQ signal 
should then be connected to the external DMA controller’s 
HLDA input. When one of the seven channels is programmed 
in the cascade mode and that channel is acknowledged, the 
AMD-645 Peripheral Bus Controller will not drive the data bus, 
the command signals, or the address bus. 


An external device can become a bus master and control the 
system address, data, and command buses in much the same 
manner. To enable this control, one of the external channels 
must be programmed in the cascade mode. The external device 
then asserts the DRQ line for that channel. When that 
channel’s DACK line goes active, the external device can then 
pull the MASTER signal Low. As in the DMA controller 
cascading, the AMD-645 Peripheral Bus Controller does not 
drive the address, data, and command signals while the 
cascaded channel’s DACK signal is active. 


5.8.10 PCI Bus Request Arbiter 


Functional Operations 


The PCI bus request arbiter is used to select between the three 
possible sources for a PCI bus request to the system controller. 
A PCI bus request can be generated under the following 
circumstances: 


= The DMA read buffer is empty during DMA memory reads 


= The most significant byte (MSB) of the DMA write buffer is 
full during DMA memory writes 


A DMA acknowledge for a cascaded channel is generated 
When the IDE dual channel! controller issues a master bus 


request 
The arbiter has the following four inputs: 


m The ISA bus, due to DMA buffer requests or master mode 
acknowledge 


m The primary IDE channel 
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5.8.12 


5-40 


m The secondary IDE channel 
=» The IDE master block 


At the end of a PCI bus request from any of the sources, the 
arbiter checks to see if any of the other sources is still 
requesting the PCI bus. If so, the arbiter sends an acknowledge 
signal to that source and leaves the PREQ line active. This 
continues as long as one of the sources is requesting the PCI 
bus. Only if no source is generating a PCI bus request will the 
arbiter negate the PCI bus request signal and return control to 
the system controller. The three IDE bus request signals will 
go inactive for at least two PCI clocks at the end of each burst 
transfer. 


DMA Read and Write Buffers 


Write merging occurs when a sequence of individual DMA 
memory writes of bytes or words is merged into a single 
doubleword. DMA memory writes within a singular DMA 
acknowledge are merged in order to enhance PCI bus 
performance. Thus DMA writes are merged when the active 
channel is in demand or block transfer mode but are not 
merged when the active channel is in the single transfer mode. 


Read prefetching occurs when a DMA memory read causes all 
of the PCI byte enables to be asserted for the request; that is, 
the entire doubleword for the requested address is fetched. 
DMA reads are always prefetched to enhance PCI bus 
performance. 


PCI Target Retries 


When the ISA interface is busy due to the ISA bus being owned 
by the DMA controller or an ISA bus master, PCI target 
requests to the ISA bus or DMA controller are retried. 
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5.9 Distributed DMA Support 


Distributed DMA is PCI bus mastering with a legacy- 
compatible programming mode. It offers upward compatibility 
for ISA legacy devices in PCI bus systems, providing a vast 
improvement in performance. 


Each channel in the 8237 DMA controller is mapped to an 
individual DMA slice. The channel 0 base address register, 
current address, base count and current count, command, 
status, request etc. are mapped to DMA Slice DMAO. Each slice 
exists in a separate, non-overlapping I/O address space in the 
PCI bus space. 


The Distributed DMA control register is located in Function 0, 
offset 60h-6Fh. Each channel base address can be individually 
programmed and enabled. 


5.10 Ultra DMA Support 


Ultra DMA is a data transfer protocol for ATA/ATAPI-4 to be 
used with READ DMA and WRITE DMA commands and data 
transfers for PACKET commands. The AMD-645 Peripheral 
Bus Controller supports Ultra DMA transfer mode 0, 1 and 2. 
Table 5-12 lists the Ultra DMA interface signals that appear on 
the IDE drive cable interface. 





Table 5-12. Ultra DMA Interface Signals 


DD15-DDO Bidirectional 


DNARG 
DIOR/HDMARDY/ 


CSEL 


NTR 


HSTROBE 
/STOP 


IORDY/DDMARDY 
DSTROBE 


CSEL 
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HDMARDY is a flow control signal for Ultra DMA input data 
bursts. It is asserted by the host when it is ready to receive 
DMA data. The host negates HDMARDY to pause an Ultra 
DMA data in transfer. 


HSTROBE is the strobe signal from the host for an Ultra DMA 
output data transfer. Both edges of HSTROBE latch data from 
DD15-DD0 into the device. The host may stop toggling 
HSTROBE to pause an Ultra DMA output data transfer. 


STOP can be asserted by the host during or after data transfer 
in an Ultra DMA mode to signal the termination of the burst. 


DDMARDY is a flow control signal for output data bursts. It is 
asserted by the device when it is ready to receive DMA data. 
The device negates DDMARDY to pause an Ultra DMA output 
data transfer. 


DSTROBE is the strobe signal from the device for an Ultra 
DMA input data transfer. Both edges of DSTROBE latch data 
from DD15-DD0 into the host. The device may stop toggling 
DSTROBE to pause an Ultra DMA data intransfer. _ 


The Ultra DMA protocol has three timing modes—mode 0, 
mode 1, and mode 2. Only one Ultra DMA mode is active at any 
time. The IDENTIFY DEVICE data specifies the highest timing 
mode of which a device is capable. Devices reporting support 
for Ultra DMA transfer mode 2 must also support mode 0 and 
mode 1. The control signal STROBE that latches data from 
DD15-DD0 is generated by the same agent, either host or 
device, which drives the data onto the bus. Several signal lines 
assume new functions when the Ultra DMA protocol is active. 
These signal lines revert to the definitions used for multiword 
DMA transfers upon the termination of the Ultra DMA 
transfer. All control signals are unidirectional. 


A READ DMA or WRITE DMA command or data transfer for a 
PACKET command is accomplished through a series of input 
or output data bursts. Each burst has three phases of 
operation, the burst initial phase, the data transfer phase, and 
the burst termination phase. 


The burst initial phase begin with the assertion of DMARQ by 
the device and ends when the sender toggles STROBE to 
transfer the first data word. The data transfer phase is then in 
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effect until the burst termination phase, which begins either 
when the host asserts STOP or the device negates DMARQ. 


5.10.1 Ultra DMA Read Burst Command 


Initiating a Read 
Burst 


DDACK (HOST) 


HDMARDY (HOST) 


DSTROBE (DRIVE) 


DDRQ (HOST) 


STOP (HOST) 


Figure 5-20 shows the timing for an Ultra DMA read burst. The 
device asserts DDRQ to initiate a burst. The host asserts 
DDACK when it is ready to begin the requested burst. The host 
releases DATA, the device asserts DSTROBE, and the host 
negates STOP and asserts DMARDY. The device then drives 
the first word of the data transfer onto DATA. The data is 
transferred when the device negates DSTROBE. The device 
continues to drive a data word onto DATA and toggles 
DSTROBE to latch the data until the data transfer is complete 
or the burst is paused. 


PCLK 





DATA 


Figure 5-20. Ultra DMA-33 IDE Read Burst 


Pausing a Read Burst 


Functional Operations 


Either the device or the host can pause a burst transfer, as 
shown in Figure 5-21. The device pauses the read DMA burst 
by halting DSTROBE toggling, and resumes the burst by 
toggling DSTROBE again. The host pauses a read burst by 


negating HDMARDY and resumes the burst by reasserting 
HDMARDY 
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PCLK 





DDRQ (DRIVE) 


DDACK (HOST) | 


For Write | 


DDMIARDY (DRIVE) 
HSTROBE (HOST) 


For Read | 


STOP (HOST) | 





HDMARDY (HOST) 
Figure 5-21. Pausing a DMA Burst 


Terminating a Read Either the device or the host can terminate a burst. The device 

Burst. initiates termination of a read burst by halting DSTROBE 
toggling and negating DMARQ. The host responds by asserting 
STOP and negating HDMARDY. The host then places the 
result of its CRC (Cyclic Redundancy Check) on DATA and 
negates DDACK. The data is latched in the device at the 
negating edge of DDACK. Figure 5-22 shows the omer for 
read burst termination initiated by a device. 


PCLK | 
DDRQ (DRIVE) 


DDACK (HOST). 


STOP (HOST) | 


HDMARDY (HOST) | 





DATA + 


Figure 5-22. Drive Terminating a DMA Read Burst 
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The host initiates a read burst termination by negating 
HDMARDY and asserting STOP, as shown in Figure 5-23. The 
device negates DDRQ. The host then places the result of its 
CRC (Cyclic Redundancy Check) on DATA and negates 
DDACK. The CRC is latched in the device at the negating edge 
of DDACK. 


PCLK . 








DATA 


Figure 5-23. Host Terminating DMA Burst During Read Command 


5.10.2 Ultra DMA Write Burst Command 


Initiating a Write 
Burst 


Functional Operations 


Figure 5-24 shows the timing for an Ultra DMA write burst. 
The device asserts DDRQ to initiate a write burst. The host 
asserts DDACK when it is ready to begin the requested burst. 
The device asserts DDMARDY after the host has negated 
STOP. The host drives the first word of the data transfer onto 
DATA. The data is transferred when the host toggles 
HSTROBE. Data is transferred at both edges of HSTROBE 
until data transfer is complete or the burst is paused. 
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DDRQ (DRIVE) 


DDACK (HOST) 


STOP (HOST) 


DDMARDY (DIRVE) 


HSTROBE (HOST) 


PCLK 


DATA 





Figure 5-24. Ultra DMA-33 IDE Write Burst 


Pausing a Write Burst 


Terminating a Write 
Burst 
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Either the device or the host can pause a DMA write burst 
transfer, as shown in Figure 5-21 on page 5-44. The device 
pauses a write burst by negating DDMARDY and resumes the 
burst by reasserting DDMARDY. The host pauses a write burst 
by halting HSTROBE toggling and resumes the burst by 
toggling HSTROBE again. 


Either the device or the host can terminate a write burst. The 
device initiates burst termination by negating DDMARDY. 
The host shall halts HSTROBE toggling. The device negates 
DDRQ, and the host responds by asserting STOP. The host 
asserts HSTROBE (if it is negated), places the result of its CRC 
on DATA, and negates DDACK. The CRC is latched in the 
device at the negating edge of DDACK. Figure 5-25 shows a the 
timing for a drive terminating a write burst. 
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PCLK 
DDRQ (DRIVE) 


DDACK (HOST). 
STOP (HOST) 


HSTROBE (HOST) 





DATA. 


Figure 5-25. Drive Terminating DMA Burst During Write Command 





The host initiates burst termination by halting HSTROBE 
toggling and asserting STOP, as shown in Figure 5-26. The 
device responds by negating DDRQ and DDMARDY. The host 
asserts HSTROBE (if it is negated), places the result of its CRC 
(Cyclic Redundancy Check) on DATA, and negates DDACK. 
The CRC is latched in the device at the negating edge of 
DDACK. 


PCLK 





DDRQ (DRIVE) 





DDACK (HOST) 


STOP(HOST) 





HSTROBE (HOST) 


DATA | 





Figure 5-26. Host Terminating DMA Burst During Write Command 
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hale 


Current Address 0—7 
Base Address 8-15 Ch? = 0004h 
Current Address 8—15 


Base Address 16—23 


Current Address 16—23 





W | Base Address 24—31 N/A | 
Current Address 24-31 N/A 


Base Word Count 0—7 


ao 


Current Word Count 0-7 


Each slave DMA channel has a block of sixteen 8-bit registers 
which are defined in Table 5-13. This block is locatable 
anywhere in the Legacy 64K I/O space by programming the 
Slave DMA Configuration Register. All slave DMA channels 
must have an identical programming model. The master DMA 
is programmed with the base address of each slave DMA by 
having a matching base address register for each channel. 


POR Value 


Table 5-13. Programming Model for Single Slave DMA Channel 
Slave | Read/ Register Name Byte DMA 
Address | Write Address 
a = ad CH4 = 00COh 
1 = 0002 
Base Address 0—7 Ch? = 0004h XXh 
CH3 = 0006h 









Word DMA 
Address 





































CHO = 0000h 
CH1 = 0002h 
Ch2 = 0004h 
CH3 = 0006h 


CHO = 0000h 
CH1 = 0002h 















CH3 = 0006h 


CHO = 0000h 
CH1 = 0002h 
Ch2 = 0004h 
CH3.= 0006h 


ChO = 0087h 
CH1 = 0083h 
Ch2 = 0081h 

CH3 = 0082h 


Cho = 0087h 
CH1 = 0083h 
Ch2 = 0081h CH6 = 0089h 
CH3=0082h | Ch7 =008Ah 







































CH4 = 00C2h 
CH5 = 00C6h 
Ch6 = 00CAh 
Ch7 = 0OCEh 


CH4 = 00C2h 
CH5 = 00C6h 
Ch6é = 00CAh 
Ch7 = 00CEh 


Cho = 0001h 
Chi = 0003h 
Ch2 = 0005h 
Ch3 = 0007h 


ChO = 0001h 
Chi = 0003h 
Ch2 = 0005h 
Ch3 = 0007h 
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Table 5-13. Programming Model for Single Slave DMA Channel (continued) 






aye 


b+6h 


N/A 
b+8 
b+8 
b+9h 
b+Ah 
b+ Bh 
b+Ch 
b+Dh 
b+ Eh 
b +Fh 
b + Fh 

Note: 


= 


WwW 
/A 


= 


W 
N/A 
W 


oO 
+ 
~ 
= a i 
z= 





Slave | Read/ Register Name Byte DMA Word DMA | POR Value 
Address | Write Address Address 
Base Word Count 8-15 Ch2=0005h | Ch6 = 00CAh 


Current Word Count 8—15 Ch2 =0005h 





Base Word Count 16—23 


Current Word Count 16—23 N/A N/A 
Reserved (note 1) 
Command 

Status 

Request 

Reserved (note 1) 


Reserved (note 1) 
Master Clear 
Reserved (note 1) 
Single-Channel Mask 
Single-Channel Mask 


1. Reads return all zeroes. Writes have no effect. 





Cho = 0001h CH4 = 00C2h 
Chi = 0003h CH5 = 00C6h 


_ 


Ch3 = 0007h Ch7 = 00CEh 


Cho = 0001h CH4 = 00C2h 





Chi = 0003h 


Ch3 = 0007h 
A 


! 
— 


0oDOh 00h 
00DO0h 0h 
00D2h 00h 


0008h 
008h 
0009h 


~< 





000Bh 00D6h 00h 


000Dh OODAh N/A 


00D4h 00h 
config EFh 00h 


000Ah 
config CFh 





5.10.4 DMA Control Registers 


Command Register 


Functional Operations 


There are two physical DMA controllers in a Legacy PC 
system, one for byte transfers and one for word transfers, so 
there are at least two possible control registers for each 
register defined. The byte transfer channels are channels 0-3, 
and their registers are mapped to the byte DMA control 
registers. The word transfer channels are channels 4-7, and 
their registers are mapped to the word DMA control registers. 
Channel 4 is used to connect the two DMA devices together in 
an ISA system, so it is not available as a separate channel. 


The functionality of this register is identical to the legacy DMA 
controller, so data is passed through unchanged. 
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Mode Register Data bits 1-0 are reserved. They are written undefined by the 


Request Register 


Single-Channel Mask 
Register 


Status Register 
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master DMA. The legacy DMA controller expects the channel 
number encoded in these bits. Each slave DMA channel 
encodes the lower two bits of its channel number into the 
lower two bits of the data, replacing the two undefined bits. 


The functionality of the remainder of this register is identical 
to the legacy DMA controller, so data is passed through 
unchanged. 


Data bits 1-0 are reserved. They are written undefined by the 
master DMA. The legacy DMA controller expects the channel 
number encoded in these bits. Each slave DMA channel 
encodes the lower two bits of its channel number into the 
lower two bits of the data, replacing the two undefined bits. 
The functionality of the remainder of this register is identical 
to the legacy DMA controller, so data is passed through 
unchanged. 


In writes to this register, the master DMA writes the new mask 
value in data bit 0. Data bits 1, 2, and 3 are reserved and will 
be written undefined by the master DMA. The legacy DMA 
controller expects the channel number encoded in bits 1-0 and 
the mask bit passed in bit 2. Each slave DMA channel encodes 
the lower two bits of its channel number into the lower two bits 
of the data, replacing bits 1-0. The mask bit written in bit 0 is 
copied intact to bit 2 and bit 3 is cleared. The functionality of 
the remainder of this register is identical to the legacy DMA 
controller, so data is passed through unchanged. 


In reads of this register, the master DMA reads the current 
mask value in bit 0. The legacy DMA controller’s single- 
channel mask register is write-only, therefore the multi- 
channel mask shadow register is read. It returns the mask bits 
for all four channels in the DMA controller in such a way that 
the channel 0 mask is returned in bit 0, the channel 1 mask in 
bit 1, the channel 2 mask in bit 2, and the channel 3 mask in 
bit 3. The bit corresponding to the slave channel number is 
copied to bit 0 and the remaining bits are cleared. 


The master DMA reads the current terminal count (TC) status 
value replicated four times in data bits 0-3 and the current 
channel request (DRQ) status value replicated four times in 
data bits 4-7. The legacy DMA controller’s status register 
returns the terminal count status and request bits for all four 
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channels in the DMA controller. The TC bit corresponding to 
the slave channel number is copied to bits 0-3, and the DRQ 
bit corresponding to the slave channel number is copied to bits 
4-7, 


5.10.5 DMA Software Commands 


Master Clear 


The functionality of this register is identical to the legacy DMA 
controller, so data is passed through unchanged. 


5.10.6 DMA Addressing 


Functional Operations 


Each legacy DMA channel has two legacy addresses defined to 
store the base memory address and count information. Located 
at these byte legacy addresses are 16-bit registers. The state of 
the first/last flip-flop determines which byte (High or Low) is 
being accessed. The slave DMA does not suffer this problem 
because it has fully decoded these registers. Table 5-14 shows 
the relationship between legacy DMA addressing for Base, 
Count, and Memory Page registers. It also shows where this 
information is programmed into the slave DMA. For the byte 
legacy DMA, bits 0-7 represent address 0-7. However, for the 
word legacy DMA, bits 0-7 represent address 1-8. This carries 
forward to the next address byte. The memory page register re- 
aligns the bit position to the address. This relationship is 
Maintained in the slave DMA. A slave DMA can be 
programmed to be in 8-bit/16-bit transfer mode from its PCI 
configuration space. This mode information defines how the 
slave DMA treats the data in the registers. Table 5-14 also 
defines optional non-legacy addressing extensions for the 
slave. 
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Table 5-14. DMA Registers 


Legacy Channel Count Address 
Channel rh 
Channel os 
Channel 0s 
Channel 3 07h 


ca 
Channel ch 
Crone och 
Crone ce 


Above Channels Map to Base + 0h Base + 1h Base + 2h Base + 4h Base + 5h 
Slave Address | 


8-Bit Mode Address 8—15__| Address 16—23 Address 8—15 
16-Bit Mode Address 1—8 Address 8—16 Address 1—8 Address 8—16 


Non-Legacy Slave DMA Base Address Count Address 
Addressing Extensions Base + 3h Base + 6h 


Notes: 
1. Anyslave DMA that does not support the non-legacy extensions must always return a value of 00h from these locations when read. 


2. It is the responsibility of the master DMA to support the reserved memory page registers. Because the AMD-645 Peripheral Bus 
Controller implements subtractive decoding for these registers, master DMA blocks that implement them will behave as expected 
by the distributed DMA specification. 




















Channel 4 














5.10.7 PCI Slave DMA Configuration Registers 


There must be one slave configuration register for each slave 
channel in a device, with bit 0 being the channel enable bit. 
The slave base address, along with a matching base address in 
the master DMA indicates the DMA channel to which the slave 
DMA is mapped. No two slave DMA channels can be 
programmed with the same slave base address, because bits 6- 
4 of the base address are read-only values that equal the 
channel number. 


The slave DMA is only required to support at least one transfer 
size. The first four slave DMA channels only support 8-bit 
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transfers, so bits 2 and 1 always read OOb. The second four 
slave DMA channels only support 16-bit transfers, so bits 2 and 
1 always read 01b. No other transfer sizes are supported. 


Non-legacy extended addressing is not supported. The DMA 
slave channel accepts writes to bits 31-24 of the address 
register and bits 23-16 of the count register, with reads from 
those bits returning zeroes for data. 


5.11 ISA Bus Refresh Cycle Types 


Decoupled Mode 
Refresh 


Functional Operations 


The AMD-645 Peripheral Bus Controller supports decoupled 
refresh mode only. The PC/AT-compatible refresh period of 
15.625 microseconds is supported by dividing the OSC signal. 
The AMD-645 Peripheral Bus Controller supports only off- 
board refresh timing. Data in DRAM on the ISA bus is 
refreshed every 15.64 microseconds. 


A refresh request can be generated by either the AMD-645 
Peripheral Bus Controller in PCI bus master mode, or by an 
add-on card in ISA master mode. The only difference between 
the refresh requests is that the requester drives the REFRESH 
pin. The refresh address is put on SA8-SAO by the AMD-645 
Peripheral Bus Controller (regardless of which master 
currently owns the bus) in response to a Low REFRESH signal. 
The SA16-SA9 addresses are three-stated. SA19-SA17 are 
driven Low. MEMR is asserted by the AMD-645 Peripheral Bus 
Controller one BCLK cycle after REFRESH goes active. 
MEMR remains Low for two BCLK cycles. The REFRESH 
signal is negated one BCLK period after MEMR negates. 


The decoupled mode refresh enables off-board cycles to run 
with normal PCI bus accesses, allowing for maximum system 
performance. In this mode, slot bus addresses are buffered 
from the PCI address bus, allowing the refresh address to be 
driven on the ISA bus while PCI bus transactions are 
occurring. A refresh is requested by an OSC-based counter 
from the system controller block. It is arbitrated with the DMA 
request by sampling each line at opposite edges of BCLK and 
synchronizing to PCLK. When an internal refresh request is 
generated in decoupled mode, one of two possible sequences 
occurs: 
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1. If the AMD-645 Peripheral Bus Controller is currently busy 
with a pending PCI cycle request, the off-board refresh 
cycle is postponed until the AMD-645 PCI interface 
completes its current cycle to the ISA bus. 


2. If the PCI interface is idle, the off-board refresh cycle will 
proceed immediately, and any PCI cycle request for the 
AMD-645 Peripheral Bus Controller that occurs during the 
refresh cycle is serviced after the refresh cycle completes. 


5.12 ISA Bus Data Steering 


Table 5-15 through Table 5-20 describe ISA bus data steering 
for various data paths. 


Table 5-15. Data Steering: PCI Bus Master Writes 


Data Type Data steering | Notes 


1 slot access generated per byte written (supports non- 
DO->SDLor | contiguous byte accesses) 


D1->SDLor | 2slot accesses generated for word writes 
D2->SDLor | 4slot accesses generated for doubleword writes 


D3 -> SDL Also, all 8-bit on-chip I/O data bus writes performed in this data 
steering mode 


Byte, Word, 
Dyubleword ISA (8) 


DO -> SDL or 

D1 ->SDHor | | slot access generated per byte written (supports non- 
Byte ISA (16) D2->SDLor _ | contiguous byte accesses) 

D3 -> SDH 


DO -> SDL and_ | | Slot access generated for aligned word writes 
Word, D1->SDH or | 2slot accesses generated for aligned doubleword writes 


ISA (16 agen ; 
Doubleword aN) D2 ->SDL and | 2 slot accesses generated for misaligned word writes 


D3 -> SDH 


Byte, Word All AMD-645 Peripheral Bus Controller data aaa D1, D2, 
f : PCI (32) N/A D3, SDL and SDH—are three-stated during PCI bus device 
Doubleword arcaccee 
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Table 5-16. Data Steering: PCI Bus Master Reads 


DO -> SDL or 


D1 -> SDL or 1 slot access generated per byte read (supports non- 
D2 -> SDL or contiguous byte accesses) 


Byte, Word, ISA (8) D3 -> SDL 2 slot accesses generated for word reads 
Doubleword —_ | ROM (8) On-Chip Bus -> | 4 slot accesses generated for doubleword reads 


ae D2, or D3 DO, D1, D2, D3 data are latched before re-driving onto the PCI 
data bus 

On-Chip Bus -> 

SDL, SDH + 


SDL -> DO or 1 slot access generated per byte read (supports non- 
SDH -> D1 or contiguous byte accesses) 


ISA (16 et 
oa) SDL -> D2 or DO, ve D2, D3 data are latched before re-driving onto the PCI 


SDH -> D3 data bus 


1 slot access generated for aligned word reads 
Word ee oa, and 2 slot accesses generated for aligned doubleword reads 
Doubleword ISA (16) SDL->D2 and __ | 2 Slot accesses generated for misaligned word reads 


SDH -> D3 DO, D1, D2, D3 data are latched before re-driving onto the PCI 
data bus 


Byte, Word | All AMD-645 Peripheral Bus Controller data pats D1, D2, 
4 , PCI (32) N/A D3, SDL and SDH—are three-stated during PCI bus device 
Doubleword BC cecck 


Notes: 
I. SDH ts ignored during XD bus reads. 


2. For 8-bit on-chip //O data bus reads, data 1s read from on-chip I/O data bus instead of SDL. Data 1s available on the appropriate 
PCI data bus byte—D0, D1, D2, D3 and the SDL and SDH bus. 
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Table 5-17. Data Steering: DMA/ISA Bus Master Reads PCI 


| D0 ->SDL or 1 access required for byte reads 
Byte, Word DMA (8) 


D1->SDLor | 2 accesses required for word reads 
D2->SDL or __ | During PCI bus device accesses only, DO, D1, D2, and D3 are 
DMA (16) 
Byte MASTER (16) 





















latched before data is driven on the slot data bus 
D3 -> SDL 















DO -> SDL or 
D1 -> SDH or 
D2 -> SDL or 
D3 -> SDH 

DO -> SDL and 
D1 -> SDH or 


D2 -> SDL and 
D3 -> SDH 







1 access required for byte reads 


During PCI bus device accesses only, DO, D1, D2, and D3 are 
latched before re-driving onto the slot data bus 

























1 access required for aligned word reads 
2 accesses required for misaligned word reads 


During PCI bus device accesses only, DO, D1, D2, and D3 are 
latched before data is driven on the slot data bus 






DMA (16) 
MASTER (16) 





Table 5-18. Data Steering: DMA/ISA Bus Master Writes PCI 


Data Type Data steering | Notes 


SDL -> DO or 
Byte, Word DMA (8) 


SDL -> D1 or 
oes te) (16) 














1 access required for byte reads 
SDL->D2or | 2 accesses required for word reads 
SDL -> D3 

SDL -> DO or 
SDH -> D1 or 
SDL -> D2 or 
SDH -> D3 


SDL -> DO and 
SDH ->D1or | 1 access required for aligned word reads 


MASTER ( (16) SDH > D2 and | 2 accesses required for misaligned word reads 
-> D3 
















1 access required for byte reads 
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Table 5-19. Data Steering: DMA/ISA Bus Master Reads ISA 


ne om A uae SDH -> SDL Byte swap required for odd byte 8-bit DMA read of 16-bit slot 
1 access required for byte reads 
— -> SDH byte swap required for odd byte add-on bus master read of 8-bit 
MASTER (16) slot 
1 access required for byte reads 
MA. 


Byte, Word : Except for the above two cases and bus master reads of on-chip 
On Chip Bus -> | I/O data bus, the SDL and SDH data pads are three-stated pads 



















DMA R - SDL and SDH or all DMA or master reads of 8-bit/16-bit ISA devices 


Note: 
Data is available on the SDL and SDH buses for add-on bus master reads of the 8-bit on-chip J/O data bus. 








Table 5-20. Data Steering: DMA/ISA Bus Master Writes ISA 


Data Type Data Steering 
Byte swap required for odd byte add-on bus master write to 8-bit 


Byt BAIS} SDH->SDL __| slot 
1 access required for byte reads 


MASTER 16 Byte swap required for odd byte 8-bit DMA write to 16-bit slot 
(16) | spL->sDH 
SA (8) 1 access required for byte reads 


Except for the above two cases, the SDL and SDH data pace are 
DMA (8) input pads for all DMA or master writes to 8- -bit/16-bit 
Byte, Word DMA (1 16) devices 
MASTER (16) All bus master writes to 8-bit on-chip I/O data bus are performed 
in this data steering mode 





5.13 Fast IDE/EIDE Interface 


5.13.1 IDE Drive Registers 


The IDE registers are 1F0h through 1F7h for the primary 
channel and 170h through 177h and 376h for the secondary 
channel. These registers are not resident in the AMD-645 
Peripheral Bus Controller, but are incorporated into the actual 
drive mechanism. The contents of the IDE registers are 
relatively straightforward, but the legacy ATA registers are 
detailed here for completeness. The address map for these 
registers is shown in Table 5-21. 
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Table 5-21. IDE Register Map 


[cameo | Ghelt [te [inten 
Daa register V6) 


‘sai Error Register (8-bit) | 
Write-Only Features Register (8-bit) (former Write Compensation Register) 










Cow Ginder Number Reger 
igh Cynder Number Register (8) 
rive ead Register (bi 


Read-Only Status Register (8-bit) 
1F7 : : . 
tain Write-Only Command Register (8-bit) | | 


Read-Only Alternate Status Register (8-bit)—Contains the same information 
3F6h 376h 


as the status register at offset 1F7h but does not clear the 
5.13.2 PCI Cycles 




















interrupt or imply interrupt acknowledge 


Device Control Register (8-bit)—Bit 2 is the software reset bit. Bit 1 
is the enable bit for the drive interrupt to the host. 





Write-Only 


The IDE controller supports 8-bit, 16-bit, and 32-bit PCI cycles 
with the appropriate conversions to the 8-bit or 16-bit IDE 
register, as shown in Table 5-22. The IDE data register is a 16- 
bit register located at 1F0h or 170h. The IDE control registers 
are 8-bit registers located at 1F1h-1F7h and 3F6h, or at 171h- 
177h and 376h. 






Table 5-22. PCI Cycles 
Pcicyele | WDERegister | IDECyle | Comments 
| The upper byte is always transferred 








a 

ee _[conmol ‘ave SPSS 
word [oe [Word] 
wr 
Daubleword [Data |? Word | TwoIDEaccesesto the Dat Reger are generated 
Daubleword | Contra 
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Non-FiFO IDE Writes 


FIFO IDE Writes 


Non-Read-Ahead IDE 
Reads 


Read-Ahead IDE 
Reads 
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When the CPU issues a write access to the IDE, the command 
process issues the command to the I/O process. The I/O process 
then waits for the address setup time to satisfy the IORIOW 
precharge of the previous operation. IOW becomes active for 
the pre-set duration. 


In FIFO IDE writes, the IDE interface simply latches the data 
and decodes the address into the FIFO. If the FIFO is full, the 
IDE interface waits until the FIFO is empty due to the 
completion of one IDE write transfer. The IDE interface 
signals the PCI slave to disconnect and retry the IDE write. 


Read accesses to the IDE interface must wait until the write- 
FIFO is empty to ensure the proper execution order. If the 
write-FIFO is not empty, the read access is retried at the PCI 
interface and the write-FIFO is flushed. When the write-FIFO 
is empty, the IOR pre-charge and address setup time are 
satisfied and IOR becomes active for the programmed 
duration. Accesses to the control registers are not buffered, 
and any access to these addresses will invalidate data in the 
read-ahead buffer. 


Read accesses to the IDE interface must wait until the write- 
FIFO is empty to ensure the proper execution order. If the 
write-FIFO is not empty, the read access is retried at the PCI 
interface and the write-FIFO is flushed. When the write-FIFO 
is empty, it issues the IOR command to the IDE, as in the case 
of a non-read-ahead read transfer. 


If the read is not to the data register, the cycle behaves as if it 
is a normal non-read-ahead operation. If the read is to the data 
register, then the read-ahead cycle begins operating. The I/O 
process block issues the IOR to the IDE until the read-ahead 
buffer is full, without CPU intervention. If the IDE is slow 
enough to let the CPU catch up, the PCI TRDY is returned 
after the IOR. In this case, read-ahead still helps since IOR 
starts before the CPU cycle. 


Read-ahead is intended for data register reads. It counts the 
number of words to be transferred from the data register. 
However, there might be applications that transfer control 
data from the data port, which might not work with the 
prediction. The IDE interface is designed to terminate the 
read-ahead cycle if it senses any of the following: 
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= Read or write accesses to IDE control registers (any register 
other than the data register) 


Write access to the data register 
Read-ahead count expires (normal read-ahead termination) 


In addition, a read of any I/O space register (bus mastering 
configuration registers) causes a retry to the PCI and a flush of 
the FIFO. A 32-bit pipeline register on the PCI interface 
buffers data to the PCI bus. A 16-bit pipeline register buffers 
data to the IDE interface. 


5.13.3 DMA Bus Mastering 


IDE DMA is supported through the PCI IDE bus mastering 
logic. In a typical bus master command sequence, the bus 
master registers are initialized with the transfer address and 
count. The registers then they are started, causing the PCI 
interface to transfer long words to or from the FIFO in 32-byte 
bursts. A command to the drive is then issued, which causes 
the drive to transfer words to or from the internal FIFO using a 
DRQ/DACK handshake and IOR or IOW strobes. The transfer 
continues until the transfer count is exhausted or until the 
drive generates an interrupt. 


Subject to arbitration, the DMA state machine asserts DACK 
upon receiving DRQ. After a threshold of 30 bytes is reached, 
the PCI bus master requests the PCI bus. During this request, 
the FIFO is filled with the data from the DMA transfer. The 
FIFO is flushed on any access to the channel’s I/O registers, or 
when the channel interrupt occurs. A flush in process causes 
PCI accesses to that channel’s I/O registers (including the I/O 
that instigated the flush) to be retried and the IDE DMA 
acknowledge to be removed until the flush is completed. An 
enabled interrupt from the IDE device (hard drive or CD ROM 
drive) is routed to the FIFO and causes the flush at the end of a 
DMA access. The interrupt is routed to the status register after 
the flush of the FIFO occurs. The DMA state machine must also 
determine whether an access is single-word or multi-word 
DMA. It does this by the programmed pulse timing. 


The FIFO must be emptied before accepting any I/O access to 
the bus mastering IDE controller. Any PCI access to the IDE 
channel’s I/O registers causes a flush of the channel’s DMA 
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FIFO. PCI accesses to the channel’s I/O registers are retried 
until the channel FIFO is flushed. PCI retries cause the IDE to 
re-issue the request with the retried address and data. PCI 
disconnects cause the IDE to re-issue the request with the next 
address and data. 


An IDE arbiter state machine is required to handle all channel 
activity. The arbiter must arbitrate between the two channels. 
The PIO requests have priority over any DMA requests. Also, 
the primary channel has a higher priority than the secondary 
channel. The PCI arbiter must respond to the IDE arbiter for 
its arbitration scheme. The PCI arbiter must arbitrate between 
ISA DMA and IDE DMA requests. The ISA DMA has priority 
over IDE. | 


Each IDE channel has a bi-directional 32-byte FIFO. Only DMA 
accesses are put in this FIFO. The direction of the FIFO is 
controlled by registers. For PCI bus mastering DMA accesses, 
the bus master command and status registers determine the 
direction of the FIFO. Both channels cannot operate over the 
IDE interface simultaneously due to the 16-bit IDE data bus 
shared between two channels. Note, however, that a channel’s 
FIFO may be connected to the PCI data bus while the other 
channel’s FIFO is connected to the IDE data bus. 


To initiate a bus master transfer between memory and an IDE 
DMA slave device, the following steps are required: 


1. Software prepares a physical region descriptor (PRD) table 
in system memory. Each PRD is 8 bytes long and consists of 
an address pointer to the starting address and the transfer 
count of the memory buffer to be transferred. In any given 
PRD table, two consecutive PRDs are offset by eight bytes 
and are aligned on a 4-byte boundary. 


2. Software provides the starting address of the PRD table by 
loading the PRD table pointer register. The direction of the 
data transfer is specified by setting the Read/Write Control 
bit. Clear the Interrupt bit and the Error bit in the Status 
register. 


3. Software issues the appropriate DMA transfer command to 
the disk device. 


4. Engage the bus master function by writing a “1” to the 
Start bit in the Bus Master IDE Command Register for the 
appropriate channel. 
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5.13.4 


PIO Accesses 
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5. The controller transfers data to or from memory, 
responding to DMA requests from the IDE device. 


6. At the end of the transfer the IDE device signals an 
interrupt. This interrupt is generated as ISA interrupt 14 
for the primary channel or as ISA interrupt 15 for the 
secondary channel. 


7. In response to the interrupt, software resets the Start/Stop 
bit in the Master Command register, then reads the 
controller status and drive status to determine whether the 
transfer completed successfully. 


The physical memory transfer region is described by a physical 
region descriptor (PRD). The data transfer proceeds until all 
regions described by the PRDs in the table are transferred. 
Each PRD entry is eight bytes long. The first four bytes specify 
the byte address of a physical memory region. The next two 
bytes specify the count of the region in bytes, with a 64-Kbyte 
limit per region. A value of zero in these two bytes indicates 64 
Kbytes. Bit 7 of the last byte indicates the end of the table. 


Bus master operation terminates when the last descriptor has 
been retired. 


IDE Channel Arbitration 


The IDE channel arbiter controls the IDE data and address 
paths between the two IDE channels. The arbiter must 
determine which channel already has access to the bus and 
what type of access is occurring. On DMA accesses, the data 
bus is controlled and the address bus is not. For PIO accesses, 
both the data and address buses are controlled. 


The arbiter grants data bus accesses to the first IDE channel to 
access the bus. Once the IDE bus has been granted, only a PIO 
request from the other channel for the IDE bus will cause a 
removal of the grant. Otherwise, the bus will not be re- 
arbitrated until the access is finished. For large data transfers, 
this procedure allows the data transfer to complete without an 
interruption. | 


The IDE arbiter monitors the address decode logic of each 
channel to determine when there is an access. On access, the 
data and address buses will be steered to the channel where 
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the access occurred. The PIO access will be retried if the DMA 
FIFO is not empty, or if a DACK is active. The PIO access 
causes a flush of the DMA FIFO if it is not empty. 


The IDE arbiter monitors the DMA request from the drives. 
When the DRQ from a drive is detected, its channel receives 
the data bus. When the DRQ is de-asserted, the IDE arbiter re- 
arbitrates for the IDE data bus. If a DMA access from a 
channel is in process during a PIO request from the same 
channel, the PCI bus access to the IDE will end in a retry. If a 
DMA access from a channel is in process during a PIO request 
from the other channel, the DMA grant is removed and the PCI 
bus access to the IDE ends in a retry with a delayed transaction 
implemented internally. The IDE arbiter notifies the PCI bus 
to retry the cycle. 


The PCI arbiter follows a fixed priority: 

1. PIO access to the primary channel 

PIO access to the secondary channel 
DMA request from the primary channel 


DMA request from the secondary channel 


oe. ae? ore 


Bus master controller accesses to memory. 


5.13.5 Additional Features 


IDE Reset Buffering 


interrupt Routing 


Functional Operations 


Some of the additional IDE/EIDE features of the AMD-645 
Peripheral Bus Controller are discussed in the following 
paragraphs. 


The AMD-645 Peripheral Bus Controller provides the buffered 
reset signal to the IDE drive, removing the need for 
motherboard logic to perform this function. The signal is 
driven Low during reset to the AMD-645 Peripheral Bus 
Controller, or when the proper bit of the Primary Channel 
Configuration register is set. 


The interrupt from the IDE drive is routed to the AMD-645 
Peripheral Bus Controller. Two potential interrupt sources are 
made available to each IDE channel. One is a Plug-N-Play 
(PNP) interrupt and the other is the ISA IRQ input. The 
interrupt source is selected with the IDE Configuration 
register, Function 1, offset 9h, such that ISA Compatibility 
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Mode or Native PCI Mode can be selected. If the ISA IRQ is 
selected, the Interrupt Routing register in Function 0, offset 
4Ah can be used to select the IDE interrupt source. The 
primary channel uses IRQ14 and can be set to IRQ15, IRQ10, 
or IRQ11, while the secondary channel uses IRQ15 and can be 
set to IRQ14, IRQ10, or IRQ11. 


If the ISA IRQ is selected, the PNP IRQ has no effect on the 
IDE IRQ output. If the PNP IRQ is selected, the IDE interrupt 
output is ANDed with the ISA IRQ. If the IDE interrupt is 
disabled, the ISA IRQ is passed through with no change. This 
configuration allows the option of interrupt sharing on the IDE 
channel’s interrupt level. 


5.13.6 IDE Configuration Registers 


DA2-DAO 


DD WRITE 


DD READ | 


Figure 5-27. PIO Cycle 
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Each IDE channel has a complete and independent set of 
configuration registers. The registers for the primary channel 
and the secondary channel are identical except for their 
addresses in PCI configuration space Function 1. The primary 
channel registers are located at offset 10h-1Bh. The secondary 
channel registers are located at offset 18h—1Fh. 
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Figure 5-28. IDE Multiword DMA Cycle 


5.14 Power Management Support 


5.14.1 Power Management Subsystem 


The power management function of the AMD-645 Peripheral 
Bus Controller is indicated in the following block diagram. 
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GP1 


prey —- -SMI Events 


Timer mm = SCVSMI Events 


- -—— -Wake-up Events 
Primary : 


GPO 
(Global 
Standby) 
Timer 


PWRBTN# > L. 
-GPIO >— Interface | 


ZANT EE 
a 


Sleep/Wake 
| State... 


; 


Rit | Hardware a 
USB .| Events | 
resume ~ | 


a 


- Legacy Only Event Logic 

- ACPI / Legacy Event Logic 

- ACPI/ Legacy Generic Control Features 
- ACPI / Legacy Fixed Control Features 

- ACPI Only Event Logic 





5.14.2 Power Plane Management 


There are three power planes inside the AMD-645 Peripheral 
Bus Controller. This scheme is optimal for systems with ATX 
power supplies, although it also works using non-ATX power 
supplies. The key feature of the ATX power supply is the 
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availability of two sets of power sources. The first set is always 
on unless turned off by the mechanical switch. Only one 
voltage (5 V) is available for this set. The second set includes 
the normal 5 V and 12 V power supplies and is controlled by 
the input signal PWRON as well as a mechanical switch. This 
set of voltages is available only when both the mechanical 
switch is on and the PWRON signal is High. The power planes 
powered by the above two sets of supplies are referred to as 
Vpp-9 VSB and Vpp, respectively. In addition to the two power 
planes, a third plane is powered by the combination of 5VSB 
and VBAT for the integrated real time clock. Most of the 
circuitry inside the AMD-645 Peripheral Bus Controller is 
powered by Vpp. Very little logic is powered by Vpp-5VSB and 
it remains functional as long as the mechanical switch of the 
power supply is turned on. The main function of this logic is to 
control the power supply of the Vpp plane. 


As ACPI-compliant hardware, the AMD-645 Peripheral Bus 
Controller includes PWRBTN (pin 91) and RI (pin 93) pins to 
implement power button and ring indicator functionality. In 
addition, a PWRON pin (pin 107) is also available to control 
the Vpp power plane by Vpp-5VSB-powered logic. 
Furthermore, the AMD-645 Peripheral Bus Controller offers 
many general purpose I/O ports with the following capabilities: 


a I°C support 


m Three GPIO ports without external logic in addition to the 
°c port. Five GPIO ports are available if I2C functionality 
is not used. Every port can be used as inputs, outputs or I/O 
with external SCI/SMI capabilities. 


m= Sixteen GPI and sixteen GPO pins using external buffers 
(244 buffers for input and 373 latches for output) 


Pins 87, 88, and 94 of the AMD-645 Peripheral Bus Controller 
are dedicated general purpose I/O pins that can be used as 
inputs, outputs, or I/O with external SMI capability. In 
particular, pins 87 and 88 can be used to implement a software- 
implemented I¢C port for system configuration and general 
purpose peripheral communication. Pins 92 and 136 can be 
configured either as dedicated general purpose I/O pins or as 
control signals for external buffers for implementing up to 
sixteen GPI and sixteen GPO ports. The GPI and GPO ports are 
connected to SD15-SD8 and XD7-0SD0. The configuration is 
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determined in the GPIO4_CFG and CPIO3_CFG bits of the 
PIN_CFG register. 


GPIO4_CFG defaults to 1 to define pin 136 as GPIO4. Clear 
GPIO4_CFG to redefine the pin as GPO_WE latch enable. 


GPIO3_CFG defaults to 1 to define pin 92 as GPIO3. Clear 
GPIO3_CFG to redefine the pin as GPI_RE buffer enable. 


5.14.3 Power Management Events 


Three types of power management events are supported: 


1. ACPI-required fixed events defined in the PM1la_STS and 
PMi1a_EN registers. These events can trigger the following 
SCI or SMI events depending on the SCI_EN bit: 


¢ PWRBTN Triggering 

¢ RTC alarm 

¢ ACPI power management timer carry (always SCI) 
¢ BIOS release (always SCI) 


2. ACPI-aware general purpose function events defined in 
GP_STS and GP_SCI_EN, and GP_SMI_EN registers. These 
events can trigger the following SCI or SMI events 
depending on the setting of individual SMI and SCI enable 
bits: , 
¢ EXTSMI triggering 
e USB resume 
¢ RI indicator 

3. Generic global events defined in the GBL_STS and GBL_EN 


registers. These registers are used primarily for the 
following SMI events: 


¢ GPO and GP1 timer time out 
¢ Secondary event timer time out 


¢ Occurrence of primary events (defined in register 
PACT_STS and PACT_EN) 


e Legacy USB accesses (keyboard and mouse) 


Once enabled, each of the EXTSMI inputs triggers an SCI or 
SMI at either the rising or falling transition of the 
corresponding input pin signal. Software can check the status 
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of the input pins via register EXTSMI_VAL and take proper 
actions. 


Among many possible actions, the SCI and SMI routine can 
change the processor state by programming the P_BLK 
registers. The routine can also set the SLP_EN bit to put the 
system into one of the following two suspend states: 


1. Suspend to Disk (or Soft-Off)—The Vpp power plane is 
turned off while Vpp-5VSB and Vpp-RTC planes remain on. 


2. Power-On-Suspend—AlIl power planes remain on but the 
processor is put in the C3 state. 


In either suspend state, there is minimal interface between | 
powered and non-powered planes. 


The AMD-645 Peripheral Bus Controller allows the following 
events to wake up the system from the two suspend states and 
from the C2 state to the normal working state (processor in CO 
state): 


m Activation of External Inputs—PWRBITIN, RI, GPIO0 and 
other EXTSMI pins (see table below) 


=m RTC Alarm and ACPI Power Management Timer—(see 
table below) 


USB Resume Event—(see Table 5-23) 


Interrupt Events—Always resume independent of any 
register setting 


=» ISA Master or DMA Events—Always resume independent 
of any register setting 


The AMD-645 Peripheral Bus Controller also provides flexible 
SCI/SMI steering and PWRON control for the events listed in 


Table 5-23. 
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Table 5-23. SCI/SMI/Resume Control for PM Events 


bone Individual Enable Separate Control for 
Control! Bits for SCI & SMI PWRON Resume 


PWRBIN SCI_EN bit 


RTC Alarm 


External one” 
(non-GPIOO 


ACPI PM Timer Always SCI 
USB Resume PN 


Table 5-24 shows the availability of resume events in each type 


GP100 (EXTSMIO) PN 





of suspend state. 


Table 5-24. Suspend Resume Events and Conditions 











Power-On 
Suspend 





twsreume ||| 





5.14.4 Legacy Management Timers 


In addition to the ACPI power management timer, the AMD- 
645 Peripheral Bus Controller includes the following four 
legacy power management timers: 


= GPO Timer—General purpose timer with primary event 
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= GP1 Timer—General purpose timer with peripheral event 
reload 


Secondary Event Timer—To monitor secondary events 
Conserve Mode Timer—Not used in desktop applications 


The normal sequence of operations for a general purpose timer 
(GPO or GP1) is as follows: 


1. Program the time base and timer value of the initial count 
(register GP_TIM_CNT). 


2. Activate counting by setting the GPO START or 
GP1_ START bit to one: the timer will start with the initial 
count and count down towards 0. 


3. When the timer counts down to zero, an SMI will be 
generated if enabled (GPOTO_EN and GP1TO_EN in the 
GBL_EN register) with status recorded (GPOTO_STS and 
GP1TO_STS in the GBL_STS register). 


4. Each timer can also be programmed to reload the initial 
count and restart counting automatically after counting 
down to 0. This feature is not used in standard BIOS. 


The GPO and GP1 timers can be used just as the general 
purpose timers described above. However, they can also be 
programmed to reload the initial count by system primary 
events or peripheral events thus used as the primary event 
(global standby) timer and peripheral timer, respectively. The 
secondary event timer is solely used to monitor secondary 
events. 


5.14.5 System Primary and Secondary Events 


Functional Operations 


Primary system events are distinguished in the PRI_ACT_STS 
and PRI_ACT_EN registers. The bit controls in these registers 
are summarized in Table 5-25. 
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Table 5-25. PRI_ACT_STS and PRI_ACT_EN Register Bits 


oe on ee 
Keyboard Access /O port 60h 


, 1/0 ports 3F8h-3FFh, 2Fah-2FFh, 
SeriauPOIUAKCESS 3EBh-3EFh, or 2E8h-2EFh 


I/O ports 378h-37Fh or 278h- 
























Primary Interrupts 






eo Parallel Port Access 57F 
I/O ports 3B0h-3DFh or memo 

+ fiteic REE 
IDE/Floppy Access V/0 ports 1FOh-1F7h, 170h-177h, 
2 freed 

Each channel of the interrupt 

controller can be programmed 

as a primary or secondary 

Interrupt 
0 [SaMase7OMARGHY | 
Each category can be enabled as a primary event by setting the 
corresponding bit of the PRI_ACT_EN register. If enabled, the 
occurrence of the primary event reloads the GPO timer if the 
PACT_GP0O_EN bit is also set. The cause of the timer reload is 
recorded in the corresponding bit of the PRI_ACT_STS 
register while the timer is reloaded. If no enabled primary 
event occurs during the count down, the GPO timer will time 
out (count down to 0) and the system can be programmed 
(setting the GPOTO_EN bit in the GBL_EN register to one) to 
trigger an SMI to switch the system to a power down mode. 


The AMD-645 Peripheral Bus Controller distinguishes two 
kinds of power management interrupt requests, primary and 
secondary interrupts. Like other primary events, the 
occurrence of a primary interrupt demands that the system be 
restored to full processing capability. Secondary interrupts are 
typically used for background housekeeping tasks that are 
unnoticeable to the user. The AMD-645 Peripheral Bus 
Controller allows each channel of interrupt request to be 
declared as either primary, secondary, or ignorable in the 
PIRQ_CH and SIRQ_CH registers. Secondary interrupts are 
the only system secondary events defined in the AMD-645 
Peripheral Bus Controller. 
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Like primary events, primary interrupts can be made to reload 
the GPO timer by setting the PIRQ_EN bit to 1. Secondary 
interrupts do not reload the GPO timer. Therefore, the GPO 
timer will time out and the SMI routine can put the system into 
power down mode if no events other than secondary interrupts 
occur periodically in the background. 


Primary events can be programmed to trigger an SMI (setting 
of the PACT_EN bit). Typically, this SMI triggering is turned 
off during normal system operation to avoid degrading system 
performance. Triggering is turned on by the SMI routine 
before entering the power down mode so that the system may 
be returned to normal operation at the occurrence of primary 
events. At the same time, the GPO timer is reloaded and the 
count down process is restarted. 


5.14.6 Peripheral Events 


Functional Operations 


Primary and secondary events define system events in general, 
and the response is typically expressed in terms of system 
events. Individual peripheral events can also be monitored by 
the AMD-645 Peripheral Bus Controller through the GP1 timer. 
The following four categories of peripheral events are 


_ distinguished (via register GP_RLD_EN): 


Bit 7—Keyboard access 
Bit 6—Serial Port access 
Bit 4—Video access 

Bit 3—IDE/Floppy access 


The four categories are subsets of the primary events as 
defined in PRI_ACT_EN, and the occurrence of these events 
can be checked through a common register PRI_ACT_STS. As 
a peripheral timer, GP1 can be used to monitor one (or more 
than one) of the above four device types by programming the 
corresponding bit to one and the other bits to zero. Timeout of 
the GP1 timer indicates no activity of the corresponding device 
type and appropriate action can be taken as a result. 
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Initialization 


Initialization 


All programmable features in the AMD-645 Peripheral Bus 
Controller are controlled by the PCI configuration registers, 
which are normally programmed only during system 
initialization. This chapter summarizes the register functions, 
default values, access types, and addresses. For more detailed 
descriptions of the configuration registers, see Section 7. 


Access types are indicated as follows: 


RW_ Read/Write 

RO Read Only 

WO Write Only 

RWC Read, Write 1’s to Clear individual bits 


Legacy I/O Registers 


Table 6-1. | Master DMA Controller Registers 


| Port | —_—_—RegisterName | Access 
S 









ooh [WiteRequest ——=SC~*~dtCSN 


=|= 
O|S 





= 
S 


fwteMode——=—S~wSCS 
[cearMask ————SSCS~CSCS 


Write Single Mask | Wo | 


= 
S 







= 
5 
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Table 6-2. Master Interrupt Controller Registers 


| Port | Register Name 
Master Interrupt Control 
Master Interrupt Mask 





Table 6-3. Timer/Counter Registers 


| Port | —_—_—RegisterName | Access 











Table 6-4. Keyboard Controller Registers 


| Port | __—_—Register Name | Access 







Table 6-5. CMOS/RTC/NNI Registers 


| Port | ——_—_—RegisterName | Access 







CMOS Memory Address 
CMOS Memory Data (256 bytes) 
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Table 6-6. DMA Page Registers 


| Port | ———_—Register Name |_Access_| 

















aw 


Table 6-7. System Control Registers 


| Port | ——_—RegisterName | Access 


Table 6-8. Slave Interrupt Controller Registers 


Register Name 
Slave Interrupt Control 
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Table 6-9. Slave DMA Controller Registers 


| Port | __—RegisterName | Access 
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6.2 PCI Function 0 Registers—PCI-to-ISA Bridge 


Table 6-10. Configuration Space PCI-to-ISA Header Registers 


Offset | PCIHeader | efault | Access 
Toik-ooh |VendoriD——SSSSCS~SCS*«s YR 














Fosh-oah [DevieID———=S~*~*~S~CS*«w | SCR 
O5h-Oth 


OTh-06h 
Revision ID (00h = first silicon) 







och ae 
9h [Programinterace—SS« SC 
oan [Sub Gass Code ———SSSC~SCSCi 
[sh [Base Cass Code ———S~rSCS~« 
[och [Reserved (Cache ine Sis) + 0h 
[00h [ Reserved (LateneyTime) ‘| 0h 
[oth [Header Type SSS 
Fh [Buin selfTest ST) S| 

ih 
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Table 6-11. ISA Bus Control Registers 


ai 
ih 
” 
ash 








Normal ISA timing 


RW 
[Refresh testmode | RW 
RW 
RW 
| RW 
| RW 





ISA clock=PCICLK/4 


Enable PCI delay transaction 


RW 
RW 
RW 
RW 
RW 
RW 
RW 
RW 
RW 


Miscellaneous Control 3 
Reserved 


IDE Interrupt Routing - 


00h 
00h 
00h 
00h 
00h 
O1h 
00h 
04h 

Reseed | Oh 

DMA/Master Mem Access Ctrl 1 

DMA/Master Mem Access Ctrl 2 

4Fh-4Eh | DMA/Master Mem Access Ctrl 3 


C4h Wait for PGNT before grant to 


ISA master/DMA 
Access ports 00-FFh via SD 
IDE primary channel IRQ14 







Secondary channel IRQ 15 





PCI memory hole bottom RW 
address HA23-HA16 = 0 
PCI memory hole top address RW 
HA23-HA16 = 0 

RW 


F300h | Top of PCI memory for ISA=16M. 
Forward 00000h-9FFFFh access 
to PCI | 
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Table 6-12. Plug-n-Play Control Registers 


Register Recommended 
Setting Result 


[Soh [Reserved donot program) | tah | th [SS 
[Sah-sih [Reserved =| th | hf SSCS~—SC 


54h =| PIC IRQ Edge/Level Selection 00h | PIRQs inverted etre trigger/ RW 
Non-inverted level trigger 


PnP Routing for External MIRQO- MIRQs disabled 


PnP Routing for PCI INTB-A INTB routes to IRQ11 
INTA disabled 










3 00h [00h 
| Rad Gal 
PnP Routing for PIC INTD-C 57h INTD routes to IRQ5 R 
INTC routes to IRQ7 
PnP Routing for External MIRQ2 | 00h | 00h | MIRQ2 disabled 
MIRQ Pin Configuration | 04h | 04h Configure as MASTER 
eal Bill 
all al 


XD Power-On Strap Options Enable Int RTc, PS2 mouse, Int 
Internal RTC Test Mode RTC reset enable, SRAM access 
enable, test enable 


SCh-SFh nan 


5 RW 
56 W 
57 W 
58 RW 
59 RW 
5A RW 
5B RW 





S 
g 


5h 
h 
h 
h 
h 
h 
h 

















Power-up default value depends on external strapping 


Table 6-13. Distributed DMA 


Register Recommended 
Setting Result 


eae te 
[eah-6ah [Channel 2 Base AddessEnable | 0000h | —0000h [Disabled ——~=S=«~SC«RW 
i —s 

i 

a 





aah | Channel 5 Base Adares/Enable | 0000 
rroh-rth [Reseed SSS ~h S| h SSC 
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6.3 PCI Function 1 Registers—IDE Control 


Table 6-14. Configuration Space IDE Header Registers 


| offset | PCHHeader SS |_——efault | Access 
Tarh-ooh [Vendor ——SSSSSCSC~SCSC*tOG =; 
Fash-o2h [Device 1 -—os7th [RO 
O5h-04h | Command | 008dh_— | RWC 
omh-oeh [Status ———SSSSSSS*Y~SC8O YR 
PRO 











W 

W 
ae 
oan [Sub lass Code —~=SC~*~S~CS*~«i SSR 
-—aBh [Base Cass Code ———S~S~dCSCSttH «SCR 
ach [Reserved (Cacheine Sis) _——~+_—ooh—«d SC 
[ooh [lateneyTimer——SS*dSCi | 
[0h [HeaderType ——=SS~dCSC~« SR 
0 

(The1ah 
iBh-16h 
iFo-1Ch 
73h-20h 
2ah-2Fh [Reserved (unasgned) «adh 
S0h-33h 

sah-3ch [Reserved (unassigned) =| ~~ 
aw 
00h 
00h 


R 
R 
R 
| R 
R 
R 
R 


h 
th 
1h 
h 
h 
uitnsefTest@isT) _————+| ooh | RO 
a 
ae 
ch |W 
Oh 





RO 
i [RO 
oe 
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Table 6-15. Configuration Space IDE Registers 


Register Recommended 
Setting Result 


40h | Chip Enable Enable pri and sec channel 
h 


W 
4] IDE Configuration 02h E2h Enable pri and sec read RW 
prefetch buffer 
Enable pri post write buffer 


[aah [Reserved Gonotprogram) | oh | wh | 


43h _| FIFO Configuration 3Ah 3Ah Allocate 8 word buffers in both RW 
pri and sec channel 
Set threshold to 1/2 
Miscellaneous Control 1 Master Read/Write cycle IRDY 
1 wait state 
FIFO output data 12 clock 
advance 
| 45h Miscellaneous Control 2 No channel interrupts swap 


Coh Coh Pri and Sec Ch Read DMA FIFO 
flush enabled 
No limit in DRDY pulse width 
Drive Timing Control 


44h 

45h 

46h 
- DIOR and DIOW pulse width 
Ch | Address Setup Time 
Dh 

4Eh 

4Fh 


















Miscellaneous Control 3 













4 
| set to 11 PCI cloc 
4 
4 Reserved (do not program) h 


Recovery time set to 9 clocks 
| 4Ch h Address setup time 4T 
Sec Non-1F0h Port Access h 
Timing 
Pri Non-1FOh Port Access h 
Timing 


rh 
a 
FFh Sec non-1F0 port access, DIOR RW 
and DIOW pubse width set to 
17 PCI cloc 
" 
53h-50h | UltraDMA33 Extd Timing RW 
Control 
Tah a 
oh a 






FF 
00 
FF 
FF 


17 PCI cloc 
03030303h | 03030303h | Pri and sec Drive 0 and 1Mode 





enabled by Set Feature 






command 





Disabled UltraDMA33-mode 





Pri non-1F0 port access, DIOR 
and DIOW pues width set to 
SFh-5oh panenenah | ABAeABAGH | 


oa 200h byes per Sedo 
oh [ooh] 
ca 
cab oh fo | 
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Table 6-16. IDE Controller I/O Registers 


| Offset | —_—_—RegisterName_—— | Default =| Access 
[1h [Reseved—SSC*~SCSCiY 
[oak [Reseed SSS~wCSC~‘i SYS 
o 
[ooh [Resened ——SSS*dCSCt 
z [ooh 


















Secondary Channel Status 
OFh-OCh | Secondary Channel PRD Table Address 


6.4 PCI Function 2 Registers—USB Controller 


Table 6-17. Configuration Space USB Header Registers 


[Offset Pcl Header | Default 
O1h-ooh | Vendor ID 













0sh-O2h s058h 
05h-04h | Command 0000h 





| Recess 
RO 
RO 
PRO 
RO 
RO 
PRO 
PRO 


Status | 
[08h [Revision 0 (OOh=fistsficor) | 
[09h [Programinterace | 
och [HeaderType «| Oh «TCR 
Built-In Self Test (BIST) | Ooh =| RO 
ohh [Reserved «YS 
23h-20h 
ah-seh [Resened «YS 
3Eh-3Fh_ | Reserved | OOh fl 
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Table 6-18. Configuration Space USB Registers 


Register Recommended 
Setting Result 
40h RW 


Miscellaneous Control 1 00h | Support MRL, MRM, MWI 
ISB Data length 1280 
Disable USB power management 
DMA 16 DW burst access 
PCI zero wait state 


41h Miscellaneous Control 1 00h Always set trap 60/64 status bit RW 
a a ae 
Paahoash [Reseed =i _0oh_| Ooh _ 


0 
















ee 

SS 

Oc 

[aah-sh [Reseved ————~«|_ooh_~| oh SSCS 

[coh [Serial Bus Release Number | 10h | 10h | Alvaysread Th 

[sih-oFh [Reseed ——=SSS~C YY 
Ooh 






Cih-Coh | Legacy Support Always read 2000h 


| RO | 
ha! 
ae 
| RO 
wd 
| RO 
Coh-FFh [Reserved | HS] oh | 





Table 6-19. USB Controller I/O Registers 


[Offset | ————RegisterName Access 
Torh-ooh [USB Command —_———SS*dtCSC«tO CR 
[osh-oah USB interrupt Enable ——~|—000oh | —~aW 

OTh-06h 












OBh-0@h 
ih-10h [Port Status/Contrl —_——_—+|~—oogoh—— 
iSh-T2h 
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6.5 PCI Function 3 Registers—Power Management 


6.5.1 Power Management Configuration Space Registers 


Table 6-20. Configuration Space Power Management Header Registers 


| offset | PCtHeader_ | efault | Access 


Reserved 
/O Register Base Address 


08h 
| 0sh 
aE 
| Bh 
| och [Reserved 
| Dh 
| oEh 
a 
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Table 6-21. Configuration Space Power Management Registers 
SCI Interrupt Configuration 


Register Recommended 
Setting Result 
40h Pin Configuration Coh Coh Define pin 136 as GPIO4 RW 
a a a 
4ih General Configuration 00h 00h Disable PWRBTN debounce RW 

Disable ACPI timer reset 
ACPI 24-bit timer count 
a _ 32us clock throttling 
00h 
00h 
0000h 
0000h 


coh | 00k 
00 00h 
53h-50h | GP Timer Control 00000000h | 00000000h | Disable conserve mode RW 
Disable sec event time 
Disable GP1 timer 
Disable GPO timer | 
ooh ae 
a 










ane 
ak-aoh [Reserved es 


Programming Interface Read 00h Value to be returned by register 
Value at offset 09h 

| 62h Sub Class Read Value Value to be returned by register 
at offset OAh 

63h Base Class Read Value 00h Value to be returned by register 
at offset OBh 


[aah [Resened ———~—«dY~SCth | 


6.5.2 Power Management I/O Space Registers 








Table 6-22. Basic Power Management Control/Status Registers 


[offset | Register Name |__ Default | Access _| 
To1h-00h [Power ManagementStatus | ooh | RWC 
Power Management Enable | ooh Ss] RW 
osh-h 

| ooh | RW 











OBh-08h | Power Management Timer 
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Table 6-23. Processor Power Management Registers 


| Offset Register Name |_Defauit | Access _ 

13h-10h | Processor Control 0000h 

rocesor eel oh [90 
15 


h 
Processor Level 3 









| ofset | —_—_—Register Name | 
[aih-20h |General Purpose Status—‘[ ooh | RWC 
[-ash-zah [General Purpose SClEnable | _0oh_| RW 
T-ash-2ah |General Purpose SMI Enable | ooh | RW 







Table 6-25. Generic Power Management Registers 


[Offset | Register Name 
2Dh-2Ch 
Ssh-30h 
STH Bah 
sBh-h 





Table 6-26. General Purpose I/O 


[Offset | Register Name 

[aah [GPI0 Por OutputVaue =| io 

[aah [PIO Porinput Value ————~|——iput—=(Y RO 
sTh-ash 
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7 Registers 


This section summarizes the AMD-645 Peripheral Bus 
Controller configuration and I/O registers. Where applicable, 
they also document the power-on default value and access type 
for each register. 


Access type definitions are as follows: 

RW (Read/Write) 

RO (Read Only) 

WO (Write Only) 

“__”” Reserved 

RWC (Read, Write 1’s to Clear individual bits) 


Registers indicated as RW may have some read-only bits that 
always read back a fixed value (usually 0 if unused). Registers 
designated as RWC may have some read-only or read-write bits 
(see individual register descriptions for details). 


7.1 PCI Mechanism #1 


The AMD-645 Peripheral Bus Controller uses PCI 
configuration mechanism #1 to convey and receive 
configuration data to and from the host processor. This 
mechanism, described in PCI Local Bus Specification Revision 
2.1, employs I/O locations 0CF8h to OCFBh to specify the target 
address and locations OCFCh to OCFFh for data to the target 
address. The target address includes the specific PCI bus, 
device, function number, and register number within a PCI 
device. 


Configuration Address Ports OCFBh-oCF8h 


/O Address OCFBh I/O Address OCFAh I/O Address OCF9h /O Address OCF8h 





Configuration Address is a read-write port that responds only to 
doubleword accesses. Byte or word accesses are passed on unchanged. 
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Bit 31 Configuration Space Enable 
1 =The targeted PCI device responds. 

0 =The I/O access is passed on unchanged. 

Bits 30-24 Reserved (always reads 0) 

Bits 23-16 PCI Bus Number - These bits are used to choose a specific system PCI bus. 

Bits 15-11 Device Number - These bits are used to choose a specific system device. 

Bits 10-8 Function Number - These bits are used to choose the number of a specific 
function space in memory. 

Bits 7-2 Register Number - These bits are used to specify the offset number of a 
register within the chosen function space. The register number is a 
doubleword which, in conjunction with the PCI byte enable lines C/BE3- 
C/BEO, specifies the configuration register offset number. 

Bits 1-0 Fixed (always reads 0) 


a Data Ports ee 





7.2 


7-2 


Configuration Data is a read-write port that responds only to doubleword 
accesses. Byte or word accesses will be passed on unchanged. 


Legacy I/O Registers 





This group of I/O registers includes keyboard and mouse 
control, DMA controllers, interrupt controllers, and timer/ 
counters, as well as a number of miscellaneous ports originally 
implemented using discrete logic on the original PC/AT. These 
registers are implemented in a precise manner for backwards 
compatibility with previous generations of PC hardware. 


These registers are listed for reference only. Detailed 
descriptions of the actions and programming of these registers 
are included in other industry publications. All of the registers 
reside in I/O space. They are grouped according to their AMD- 
645 Peripheral Bus Controller functions. The I/O port address 
and access type are given for each register. 
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7.2.1 Keyboard Controller Registers 


The keyboard controller handles the keyboard and mouse 
interfaces using port 60h and port 64h. Reads from port 64h 
return a status byte. Writes to port 64h are command codes. 
Data is transferred via port 60h. 


Keyboard/Mouse Status Port 64h RO 


Pe? Ts Ts T *# 3 dT? OT 
sinane [PE | car [wos [os [ © [| s [| ® | toa | 
Reset 0 0 0 0 0 0 0 0 

Bit 7 Parity Error 


1=A parity error occurred on the last byte received from keyboard/mouse 
0 =No parity error (odd parity received = default) 


Bit 6 General Receive/Transmit Timeout 
1 = Error 
0 =No error (default) 

Bit 5 Mouse Output Buffer Full 


1 =Mouse output buffer full 
0 = Mouse output buffer empty (default) 


Bit 4 Keylock Status 
1=Free 
0 =Locked (default) 
Bit 3 Command/Data 


1 =Last write was command write 

0 = Last write was data write (default) 
Bit 2 System Flag 

1 =Self Test Successful 

0 = Power-On (default) 
Bit 1 Input Buffer Full 

1 =Keyboard input buffer full 

0 =Keyboard input buffer empty (default) 
Bit 0 Keyboard Output Buffer Full 

1 =Keyboard output buffer full 

0 =Keyboard output buffer empty (default) 
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Keyboard/Mouse Command Port 64h oo WO 
Bit 0 


fr Ts [| 3 [| * | 3s | > | 7] 0 
Bt Nae 


1-4 


0 0 0 0 0 0 0 0 


Port 64h—Keyboard/Mouse Command—is a write-only I/O register. This 
register, when written, is used to send commands to the keyboard/mouse 
controller. Keyboard/mouse command codes recognized by the AMD-645 
Peripheral Bus Controller are listed in Table 7-1. 


Note that the keyboard controller is compatible with industry-standard 
82C42 keyboard controllers except that, because of its integration into a 
larger chip, many of the I/O port pins are not available for external use as 
general-purpose I/O pins, even if P13-P16 are set during power-up as 
strapping options. That is, many of the commands that follow are provided 
and work, but otherwise perform no useful function (e.g., commands that 
set P12-P17 high or low). Also note that setting P10-11, P22—23, P26-27, 
and TO-1 High or Low serve no useful purpose because these bits are used 
to implement the keyboard and mouse ports and are directly controlled 
by keyboard controller logic. 


Table 7-1. Keyboard Controller Command Codes 


Read Control Byte (next byte is Control Byte 
| = A7h_ _| Disable Mouse Intertace 


nable Mouse Interface 


La } 




















ouse interface lest (results in port 60 







0 = OK, 1 = Clock stuck Low, 2 = Clock stuck High, 3 = Data stuck Low, 4 = Data stuck 
High, FF = General error | 
KBC Seif Test (55h = OK, FCh = Not OK 


eyDoard Interface lest (resuits in port 60 
0 = OK, 1 = Clock stuck Low, 2 = Clock stuck High, 3 = Data stuck Low, 4 = Data stuck 











High, FF = General error 
Disable Keyboard interface 
nable Keyboard Intertace 


Return Version 4 
5 | puffe 





A\7 

AQh 

A fi 

ABh 

AD 

A 
fee a) 
: 
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Table 7-1. Keyboard Controller Command Codes (continued) 


Command Code Keyboard Command Code Description 
Poll Input Port Hig p 15-P ts 


Unblock P22-P23 (use before command D1 to change the active mode 
ReD - P22-P23 Mesa mechanism for D1 commane 


wi Read utp Port (copy P10-P17 output values to port 60 

Write Output Port (data byte following is written to keyboard output port as if it came 
from the keyboard) 
aoe ere | 
ae: aes 


Write Keyboard Output Buffer & clear status bit 5 (write following byte to keyboarc 


Write Mouse Output Buffer & set status bit 5 (write the following byte to the mouse, anc 
put the value in mouse input buffer so it appears to have come from the mouse) 


Write Mouse (write the following byte to the mouse 

ead lest Inputs (10-11 read to bits 0-1 of respective byte 

et input ports P23-P21 per command bits 3-1 

Pulse input ports P23—P20 low for 6 psec per command Dits 3-0 


"eae not listed are undefined or their functions are eliminated by direct control of the keyboard controller logic. 





KBC Control Register Port 60h or 64h 


sa ane a aS 


Bit Name jae LR 


Reset 


Bit 7 
Bit 6 


Bit 4 


This register is accessible by writing commands 20h/60h to the command 
port (64h). The control byte is written by first sending a value of 60h to 
the command port, then sending the control byte value to 64h. The control 
register can be read by sending a command of 20h to port 64h, waiting for 
an “Output Buffer Full” status reading on bit 5 or bit 0 of 64h, then 
reading the control byte value from port 60h. 


Reserved (always reads 0) 

PC Compatibility 

1 = Convert scan codes to PC format. Convert 2-byte break sequences to 1- 
byte PC-compatible break codes (default) 

0 = Disable scan conversion 

Mouse Disable 

1 =Disable mouse interface 

0 =Enable mouse interface (default) 

Keyboard Disable 

1 =Disable keyboard interface 

0 =Enable keyboard interface (default) 
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Bit 3 Keyboard Lock Disable 
1 =Disable keyboard inhibit function 
0 =Enable keyboard inhibit function (default) 


Bit 2 System Flag (This bit can be read back as [Status Register] port 64h bit 2) 


Bit 1 Mouse Interrupt Enable 
1=Generate interrupt on IRQ12 when mouse output buffer has been 
written 
0 = Disable mouse interrupts (default) 


Bit 0 Keyboard Interrupt Enable 
1 =Generate interrupt on IRQ1 when keyboard Pra buffer has been 
written 
0 =Keyboard output buffer empty (default) 


Traditional Keyboard Controllers 

Traditional (non-integrated) keyboard controllers have an input port and 
an output port with specific pins dedicated to certain functions and other 
pins available for general purpose I/O. Specific commands are provided to 
set these pins High and Low. All outputs are open-collector to allow the 
pins to function as inputs. The output value for that pin is set High (non- 
driving), and the desired input value is read on the input port. These ports 
are defined as shown in Table 7-2. 


Table 7-2. ‘Traditional Port Pin Definition 


voit [| ____inputPot———*| Wood | Wicode 
| 0 =[FIO-KeyboardDataIn CT OT 










P11 - moe Data In 


i a: 
[2 [PIz=Turbo Pin PS/2mode ony) «|| CA 
Pis-userdeined ——SSSCSCSC~C<i SCC 
PIS=user defined 8 
ane Ea 

a 





P24 - Keyboard OBF Interrupt (IRQ1 


| Lotode | Hicode_| 
ee eee 
ae i 
(ia ee a Sa 
ne ae (oe 
P25 - Mouse OBF Interrupt (IRQ12 a ee ee ae 
i Paes 
ea ae ae 
| totode | Hicode_| 
ae eee 
a es 





P26 - Keyboard clock out 
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Keyboard Controller Input Buffer Port 60h 


a 


Reset 0 0 0 0 0 0 0 0 


This register should only be written when port 64h, bit 1 is 0. A value of 1 
indicates that the input buffer is full. 


Keyboard Controller Output Buffer Port 60h 


a a SG 2 


Reset 0 0 0 0 0 0 0 0 


This register should only be read when port 64h, bit 0 is 1. A value of 0 
indicates that the output buffer is empty. 


7.2.2 DMA Controller 1/0 Registers 


Master DMA Controller Ports 00h-OFh 


Channels 0-3 of the master DMA controller control system DMA channels 
0-3. There are 16 master DMA controller registers, as shown in Table 7-3. 
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Table 7-3. Ports 00h-OFh Master DMA Controller 


V0 Address Bits 15-0 | ___ Register Name | 
ear Byfe Pointer Wo 
[0000 0000 000K TIT [Clear Mask 


Vote: 
Not all address bits are decoded. 





Slave DMA Controller Ports COh-DFh 


Channels 0-3 of the slave DMA controller control system DMA channels 
0-3. There are 16 slave DMA controller registers, as shown in Table 7-4. 
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Table 7-4. Ports COh-DFh Slave DMA Controller 


[0 Address Bits 15-0 | __Regiter Name | 














Vote: 
Not all address bits are decoded. 








DMA Page Registers Ports 80h-8Fh | 


There are eight DMA page registers, one for each DMA channel. These 
registers provide bits 16-23 of the 24-bit address for each DMA channel. 
Bits 0-15 are stored in registers in the master and slave DMA controllers. 
The DMA Page Registers are located at the I/O port addresses shown in 
Table 7-5. 


Table 7-5. Ports 80h-8Fh DMA Page Registers 


0 nadress wits 15-0 | __RegisterName 
0000 0000 1000 0111 0 DMA Page (M-0 

-6 

7 














0000 0000 1000 T0T1 5 DMA Page (M-5 RW 
00000000 T000 TOOT 
00000000 T000 TOTO 
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7.2.3 Interrupt Controller Registers 


Master Interrupt Controller Ports 20h-21h 
The Master Interrupt Controller controls system interrupt channels 0-7. 
The two registers are shown in Table 7-6. 


Table 7-6. Ports 20h-21h Master Interrupt Controller Registers 


I/O Address Bits 15-0 Register Name ll 
0000 0000 001x xxx0 Master Interrupt Contro | RW 
0000 0000 001x xxx] Master Interrupt Mas | RW 


Vote: 
Not all address bits are decoded. 








Slave Interrupt Controller Ports AOh-Ath 
The Slave Interrupt Controller controls system interrupt channels 8-15. 
The slave system interrupt controller also occupies two register locations, 
as shown in Table 7-7. 


Table 7-7. Ports AOh-Ath Slave Interrupt Controller Registers 


I/O Address Bits 15-0 Register Name 
0000 0000 101Xx xxx0 ave Interrupt Contro 
0000 0000 101x xxx! ave Interrupt Mas | RW 


Vote: 
Not all address bits are decoded. 








7.2.4 Interrupt Controller Shadow Registers 


The following shadow registers are enabled by setting bit 4 of 
offset 47h to 1. If the shadow registers are enabled, they are 
read back at the indicated I/O ports instead of the standard 
interrupt controller registers. Writes to the standard ports are 
directed to the standard interrupt controller registers. 
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Master Interrupt Control Shadow Port 20h RO 
ry T 6 | 3 | * | 3 | 2? | 7 | 0 
Reset 0 0 0 XXXXXB 
Bits 7-5 Reserved (always reads 0) 
Bit 4 OCW3 bit 5 
Bit 3 OCW2 bit 7 
Bit 2 ICWa4 bit 4 
Bit 1 iIcwa4 bit 1 
Bit 0 ICW1 bit 3 
Master Interrupt Mask Shadow Port 2th 
ia SC ae SA 
it Name 
Reset 0 0 0 xB xB xB xB xB 


Bits 7-5 Reserved (always reads 0) 
Bits4-0 17-T3 of the Interrupt Vector Address 


Slave Interrupt Control Shadow Port AOh RO 
Cr tT 6 |] 5 | * | 3 | 2? | 1 | 0 
it Name 
Reset 0 0 0 XB xB xB xB xB ; 
Bits 7-5 Reserved (always reads 0) 
Bit 4 OCW3 bit 5 
Bit 3 OCW2 bit 7 
Bit 2 ICW4 bit 4 
Bit 1 ICwa bit 1 
Bit 0 ICW1 bit 3 
Slave Interrupt Mask Shadow Port Alh RO 
rr T 6 | 5 | « | 3 | 2? | + {| #0 
it Name 
Reset 0 0 0 XXXXxB 


Bits 7-5 Reserved (always reads 0) 
Bits4-0 17-T3 of the Interrupt Vector Address 
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7.2.5 Timer/Counter Registers 


Timer/Counter Registers Ports 40h-43h 


_ There are four timer/counter registers, as shown in Table 7-8. 


Table 7-8. Ports 40h-43h Timer/Counter Registers 


[jo madress Bits 15-0 | __RegisterName | 
0000 0000 010x xx01 


Vote: 
Not all address bits are decoded. 

















7.2.6 CMOS/RTC Registers 


The system real-time clock (RTC) is part of the CMOS block. 
The RTC control registers are located at specific offsets in the 
CMOS data area (00h-0ODh and 7Dh-7Fh). Detailed 
descriptions of CMOS/RTC operation and programming can be 
obtained from several industry publications. For reference, the 
definition of the RTC register locations and bits are 
summarized in Table 7-9. 
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[00h [Seconds 00n-3BA | 00R=59 
[ork [Seconds Alarm [00S | OO-SSH 
[oan | Minutes 00 SBH | 00h-59H 

Hours am 12 ir: O1h-1 O1h-12 

04h pm 12 hr: 81h-8Ch 81h-92h 

24 hr: 00h-17h 0Oh-23h 

Hours Alarmam 12 hr: O1h-1 O1h-12 

05h Hours = pm 12 hr: 81h-8Ch 81h-92h 

Hours 24hr: 00h-17h 0Oh-23h 

01n-07 


[Wh |Date alarm | TR-OFH | (OTH-BI 
[TER [Month afar [tht [oT 
TSh-TaH | T9H-20 
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Table 7-9. CMOS Register Summary 




















Divide (010 = enable oscillator 
and keep time) 


Rate select for periodic interrupt 












Periodic interrupt enable 
Alarm interrupt enable 
Update ended interrupt eriable 

| No function 

Data mode (0 = BCD, 1 = binary) 
Hours format (0 = 12, 1 = 24) 
Daylight saving enable 
nterrupt request flag 
Periodic interrupt flag 
Alarm interrupt flag 
Update ended flag 

Bits 3=0 Unused (always reads 0) 
Bit 7 VRT (= 1 if VBAT voltage is OK 


oftware-detined storage registers (111 bytes 

































ODh 
OEh-7Ch 










oftware-defined storage registers (128 bytes 





Ports 70h-—71h are compatible with PC industry standards and 
can be used to access the lower 128 bytes of the 256-byte on- 
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chip CMOS RAM. Ports 72h-73h can be used to access the full 
extended 256-byte space. These ports can be accessed only if 
Function 0, offset 5Ah, bit 2 is set to select the internal RTC. If 
this bit is cleared, accesses to port 70h—71h or 72h—73h will be 
directed to an external RTC. | 


Ports 74h-75h can be used to access the full on-chip extended 
256-byte space when the on-chip RTC is disabled. These ports 
can be accessed only if Function 0, offset 5Bh, bit 1 is set to 
enable the internal RTC SRAM and if offset 48h, bit 3 is 
cleared to enable access to port 74h—75h. 


CMOS Address Port 70h 


ia nem We Ss eG 


Reset 0 0 0 0 0 0 0 0 


Bit 7 NMI Disable 
1 = Disable NMI Generation (default) 
0 =Enable NMI Generation. NMI is asserted on encountering IOCHCK on 
the ISA bus or SERR on the PCI bus. 


Bits 6-0 CMOS Address (128 bytes) 


CMOS Data Port 71h 


a 
it Name 
0 0 0 0 0 0 0 0 


Reset 


Bits 7-0 CMOS Data (128 bytes) 
CMOS Data Port 72h, Port 73h, Port 74h, and Port 75h 


Sey ee ee ee 
it Nae 
0 0 0 0 0 0 0 0 


Reset 


Bits 7-0 CMOS Data (256 bytes) 
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7.3 Function 0 Registers (PCI-ISA Bridge) 


7.3.1.‘ Function 0 PCI Configuration Space Header 


Vendor ID Function 0 Offset 01h-00h RO 
espe lstet~ut~ofs T s;7tTe7si1* [3121 [eo] 


Reset 0 0 0 | 0 0 0 1 0 0 0 0 0 l 0 






The Vendor IDisa read-only register containing the value 1106h. 


Device ID tlio 0 Offset 03h-02h RO 


CAN eRe Ee ee 


Reset 0 0 0 0 0 fi. 4 0 | 1 0 0 0 0 | | 0 






The Device ID isa read-only register containing the value 0586h. 


Command Function 0 Offset 05h-04h RW 


erste Ts Tety tots Tet 7Ters[* [3]? o [mo 


Reset 0 






Bits 15-4 Reserved (always reads 0) 


Bit 3 Special Cycle Enable (Normally RW — see note) 
1 =Enabled (default) 
0 =Disabled 
Bit 2 Bus Master (always reads 0) 
1 = Enabled (default) 
0 = Disabled 
Bit 1 Memory Space (Normally RO, reads 1 — see note) 
1 = Enabled (default) 
0 = Disabled 
Bit 0 I/O Space (Normally Ro, reads 1 — see note) 
1 = Enabled (default) 
0 = Disabled 


Note: If the-test bit at offset 46h, bit 4 1s set, access to the bits indicated above 
is reversed: bit 3 above becomes read only (reading back 1) and bits 0-1 
above become read/write (with a default of 1). 
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Status Function 0 Offset 07h-06h | RWC 






: TN CO 
Tor [ SE [WAT RIA, SA [OSE [OM [re] ——~SCiRened SC 
0 0 0 O 0 0 





Reset 0 0 0 0 0 0 0 0 0 
Bit 15 Detected Parity Error (write 1 to clear) 
Bit 14 Signalled System Error (always reads 0) 
Bit 13 Signalled Master Abort (always reads 0) 
Bit 12 Received Target Abort (always reads 0 - write 1 to clear) 
Bit 11 Signalled Target Abort (always reads 0) 
Bit10-9 DEVSEL Timing (fixed at 01 = medium) 
Bit 8 Data Parity Detected (always reads 0) 
Bit 7 Fast Back-to-Back (always reads 0) 


Bits6-0 Reserved (always reads 0) 
Revision ID Function 0 Offset 08h 


i Ne sa UL 
Bit Name 


Reset n n n n n n n n 


The Revision ID is a read-only register containing the revision number. 


Program Interface Function 0 Offset 09h 


pees a 
it Name 


Reset 0 0 0 0 0 0 0 0 


The Program Interface is a read-only register containing the value 00h. 


Sub Class Code Function 0 Offset OAh 


inka SN Nn Se BS 
sttane [TOSCO 


Reset 0 0 0 0 0 0 0 | 


The Sub Class Code is a read-only register containing the value Oth. 


7-16 | Registers 


Preliminary Information AMDZI 
21095A/0—March 1997 AMD-645 Peripheral Bus Controller Data Sheet 


oO 


Class Code Function 0 Offset OBh R 
Pre Ts [| s | * 7] 3s 7]? | 1 | m0 | 


Bit Name 
Reset 


(an) 
© 
(an) 
an) 
© 
OD 
a 
ja) 
jn) 


The Class Code is a read-only register containing the value 06h. 


Header Type_ Function 0 Offset OEh 
a a co 


Bit Name 
Reset 


© 
oO 
co) 
(an) 
fom) 
© 
_<) 


The Header Type is a read-only register containing the value 80h. 


BIST Function 0 Offset OFh 
i NS SE 


Bit Name 00h 
Reset 


; ; 
© 
© 
© 
© 
© 
© 
© 


BIST is a read-only register containing the value 00h. 


7.3.2 ISA Bus Control 


ISA Bus Control Function 0 Offset 40h RW 


A 


Reset 


Bit 7 ISA Command Delay 
1 = Extra delay 
0 =Normal delay (default) 


Bit 6 Extended ISA Bus Ready 
1 =Enable 
0 = Disable (default) 
Bit 5 ISA Slave Wait States 


1=5 Wait states 
0 =4 Wait states (default) 
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Bit 4 Chipset I/O Wait States 
1=4 Wait states 
0 =2 Wait states (default) 


Bit 3 1/0 Recovery Time 
1 =Enable 
0 = Disable (default) 
Bit 2 Extend ALE 
1 =Enable 
0 = Disable (default) 
Bit 1 ROM Wait States 
1=0 Wait states 
0=1 Wait state (default) 


Bit 0 ROM Write 
1 =Enable 
0 = Disable (default) 
SA Test Mode Function 0 Offset 41h RW 


Dar Ts 7s Ts Ts 7? 7 J] fo 


Reset 0 0 0 0 0 


Bits 7-6 Reserved (always reads 0) 


Bit 5 Port 92 Fast Reset 

1 =Enable 

0 = Disable (default) 
Bit 4 Reserved (always reads 0) 
Bit 3 Double DMA Clock 


1 =Enable (DMA clock = ISA clock) 
0 =Disable (DMA clock = %) (default) 


Bits 2-0 Reserved (always reads 0) 


ISA Clock Control Function 0 Offset 42h | RW 
Prt sé | 5s | * | 3s [| 2» | 1 {| oo 
it Nam 
Reset 0 0 0 0 0 0 0. 0 
Bit 7 Latch 1016 
1 = Disable 


0 = Enable (recommended) (default) 
Bits6-4 Reserved (always reads 0) 
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Bit 3 ISA Bus Clock Select Enable 
1 =ISA clock selected per bits 2-0 
0=ISA Clock = PCLK/4 (default) 


Bits 2-0 ISA Bus Clock Select (when bit 3 = 1) 
000 = PCLK/3 (default) 
001 = PCLK/2 
010 = PCLK/4 
011 = PCLK/6 
100 = PCLK/5 
101 = PCLK/10 
110 = PCLK/12 
111 = OSC/2 


Note: To switch the ISA Clock, take the following steps: 
1. Clear bit 3 of this register. 
2. Change the value of bits 2-0 to reflect the desired clock. 
3. Set bit 3. 


ROM Decode Control Function 0 Offset 43h RW 


Pr ts | 8 | *# | 3 [| 2 Tt [BO 
sitname [ROT [Ros | _®O5_| Roe | Ros | wO2_| Rov] OO 
Reset 0 0 0 0 0 0 0 0 


Setting the following bits enables the indicated address range to be 
included in the ROMCS decode: 


Bit 7 FFFEOOOOh-FFFEFFFFh 
1=Enable 
0 = Disable (default) 


Bit 6 FFF80000h-FFFDFFFFh — 
1=Enable 
0 = Disable (default) 


Bit 5 000E8000h-O00EFFFFh 
1 =Enable 
0 = Disable (default) 
Bit 4 000E0000h-000E7FFFh 
1=Enable 
0 = Disable (default) 
Bit 3 000D8000h-O00DFFFFh 
1 =Enable 
0 = Disable (default) 
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Bit 2 000D0000h-000D7FFFh 
1 =Enable 
0 = Disable (default) 
Bit 1 000C8000h-000CFFFFh 
1 =Enable 
0 = Disable (default) 
Bit 0 000C0000h-000C7FFFh 
1=Enable 
0 = Disable (default) 
Keyboard Controller Control Function 0 Offset 44h RW 
Cay tT sé 7 5 | * | 3 | ? | 1 | BO 
it Nar ie 
Reset 0 0 0 0 0 0 0 (0 


Bits 7-4 Reserved (always reads 0) 


Bit 3 Mouse Lock Enable 
1 =Enable 
0 = Disable (default) 


Bits 2-0 Reserved — 
Type FDMA Control Function 0 Offset 45h | RW 


[Oa Sa ee (eee (Re Se 
puna ES Se 


Reset 


Setting the following bits enables DMA type F timing on the indicated 
DMA channels. 


Bit 7 ISA Master/DMA to PCI Line Buffer 
1=Enable 
0 = Disable (default) 


Bit 6 DMA Type F Timing on Channel 7 
1 =Enable 
0 = Disable (default) 

Bit 5 DMA Type F Timing on Channel 6 
1 =Enable 
0 = Disable (default) 

Bit 4 DMA Type F Timing on Channel 5 
1 =Enable 
0 = Disable (default) 
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Bit 3 DMA Type F Timing on Channel 3 
1 =Enable 
0 = Disable (default) 
Bit 2 DMA Type F Timing on Channel 2 
1 =Enable 
0 = Disable (default) 
Bit 1 DMA Type F Timing on Channel 1 
1 =Enable 
0 = Disable (default) 
Bit 0 DMA Type F Timing on Channel 0 
1 =Enable 
0 = Disable (default) 
Miscellaneous Control 1 Function 0 Offset 46h RW 
ry s| os | 5 | # | 3 | 2? | 1 | ot | 
stname [Reserved _——s«_—cee_—«YSSSCiened——=C«?SC | 
Reset 0 0 0 0 0 0 0 


Bits 7-5 Reserved (always reads 0) 
Bit 4 Configure Command Register Offset 05h-04h Access (Test Only) 
1 =Test Mode: Command register bits 0-1 are RW, Bit 3 is RO 
0 =Normal Mode: Command register bits 0-1 are RO, Bit 3 is RW 
Bits 3-2 Reserved (always reads 0) 
Bit 1 PCI Burst Read Interruptability 
1 = Disallow PCI burst read interrupting 
0 = Allow burst reads to be interrupted (default) 


Bit 0 Post Memory Write Enable 
1 =Enable 
0 = Disable (default) 
Miscellaneous Control 2 Function 0 Offset 47h RW 
[rT s [| 5 | * | =? | 2? | 1 | #0 
it Name 
Reset 0 0 0 0 0 0 0 0 
Bit 7 CPU Reset Source 


1 = Use INIT as CPU reset 

0 =Use CPURST (default) 
Bit 6 PCI DelayTransaction Enable 

1 =Enable 

0 = Disable (default) 
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Bit 5 EISA 4D0/4D1 Port EnableRW | 
1 =Enable (ports 4D0h-—4D1h per EISA specification) | 
0 =Disable (ignore ports 4D0-4D1h) (default) | 


Bit 4 Interrupt Controller Shadow Register Enable 
1 =Enable 
0 = Disable (default) 
Bit 3 Reserved (always reads 0) 
Bit 2 Write Delay Transaction Time-Out Timer Enable 
1 =Enable 
0 = Disable (default) 
Bit 1 Read Delay Transaction Time-Out Timer Enable 
1 =Enable 
0 = Disable (default) | 
Bit 0 Software PCI Reset—Setting this bit causes a PCI reset by asserting the 
PCIRST pin. 
Miscellaneous Control 3 Function 0 Offset 48h RW 
Pert sé [| 5s | « | 3 | 2» | 1 | 0 | 
it Nam 
Reset 0 0 0 0 0 0 0 - 1 
Bits 7-4 Reserved (always reads 0) 
Bit 3 Extra RTC Port 74/75 Enable 
1 = Disable 
0 = Enable (default) 
Bit 2 Integrated USB Controller Disable 
1 = Disable 
0 =Enable (default) 
Bit 1 Integrated IDE Controller Disable 
1 = Disable 
0 =Enable (default) 
Bit 0 512K PCI Memory Decode 


1 =Use the contents of bits 15-12 of offset 4Eh plus 512 Kbytes as the top 
of PCI memory (default) 
0=Use the contents of bits 15-12 of offset 4Eh as the top of PCI memory 
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IDE Interrupt Routing Function 0 Offset 4Ah 


aa ok eS 


Reset 0 0 0 1 0 0 


Bit 7 Wait for PGNT before Grant to ISA Master/DMA 
1 =Enable (must be set) 
0 = Disable (default) 


Bit 6 Bus Select for I/O Devices below 100h 
1 =Access ports 00h=FFh via XD bus 
0 =Access ports 00h=FFh via SD bus 


Bits 5-4 Reserved (always reads 0) 


Bits 3-2 IDE Second Channel IRQ Routing 
00 =IRQ14 
01 =IRQ15 (default) 
10 =IRQ10 
11 =IRQ11 
Bits 1-0 IDE Primary Channel IRQ Routing 
00 =IRQ14 (default) 
01 =IRQI5 
10 =IRQ10 
11 =IRQ11 


ISA DMA/Master Memory Access Control 1 Function 0 Offset 4Ch RW 
or ie se se 
Bit Name Bit Values Correspond to HA23-HA16 (default = 00h) 


Reset 0 0 0 0 0 0 0 0 


The bits in this register correspond to HA23-HA16. 
Bits 7-0 PCI Memory Hole Bottom Address 


ISA DMA/Master Memory Access Control 2 Function 0 Offset 4Dh 


eres es es 


Reset 0 0 0 0 0 0 0 0 


The bits in this register correspond to HA23-HA16. 


Bits 7-0 | PCI Memory Hole Top Address 


Note: Access to the memory defined in the PCI memory hole will not be 
forwarded to PCI. This function ts disabled if the top address 1s less than 
or equal to the bottom address. 
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ISA DMA/Master Memory Access Control 3 Function 0 Offset 4Fh-4Eh 

espaT seein ~oetls;s[7[é [s5]4# 3 ]7 11 imo 

a a Re (Ra aa eee ae ase Fe 
0 0 0 0 


Reset 0 0 0 0 0 0 l | 0 0 0 0 






ISA DMA/Master Memory Access Control 3 is a RW register. 


Bits 15-12 Top of PCI Memory for ISA DMA/Master Accesses 
0000 = 1 Mbyte (default) 


0001 = 2 Mbytes 


1111 = 16 Mbytes 


Note: ISA DMA/masters that access addresses higher than the top of PCI will 
not be directed to the PCI bus. 


Bit 11 Forward E0000h-EFFFFh Accesses to PCI (default = 0) 
Bit 10 Forward A0000h-BFFFFh Accesses to PCI (default = 0) 
Bit 9 Forward 80000h-9FFFFh Accesses to PCI (default = 1) 
Bit 8 Forward 00000h-7FFFFh Accesses to PCI (default = 1) 
Bit 7 Forward DC000h-DFFFFh Accesses to PCI (default = 0) 
Bit 6 Forward D8000h-DBFFFh Accesses to PCI (default = 0) — 
Bit 5 Forward D4000h-D7FFFh Accesses to PCI (default = 0) 
—«iBit4 Forward Do0000h-D3FFFh Accesses to PCI (default = 0) 
Bit 3 Forward CCoooh-CFFFFh Accesses to PCI (default = 0) 
Bit 2 Forward Cs8000h-CBFFFh Accesses to PCI (default = 0) 
Bit 1 Forward C4000h-C7FFFh Accesses to PCI (default = 0) 
Bit 0 Forward Co000h-C3FFFh Accesses to PCI (default = 0) 


7.3.3 Plug-N-Play Control Registers 


PNP DRQ Routing Function 0 Offset 50h 


perp fs | ops p 7 
bt Nome 


Reset 0 0 0 0 0 1 0 0 


Bits 7-0 Reserved (always reads 04h) 
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PCI IRQ Edge/Level Select Function 0 Offset 54h RW 
rr tT 6s | 5 | * | 3 | 2? | 1 | fo 
it Name 
Reset 0 0 0 0 0 0 0 0 
Bits 7-4 Reserved (always reads 0) 
Bit 3 PIRQA Invert (edge)/Non-invert (level) 
1=Edge 
0 =Level (default) 
Bit 2 PIRQB Invert (edge)/Non-invert (level) 
1 =Edge 
0 = Level (default) 
Bit 1 PIRQC Invert (edge)/Non-invert (level) 
1=Edge 
0 = Level (default) 
Bit 0 PIRQD Invert (edge)/Non-invert (level) 
1 =Edge 
0 = Level (default) 
PNP IRQ Routing 1 Function 0 Offset 55h RW 
pr Ts | 5s | «| = 7 2? | 1 | m0 | 
it Name 
Reset 0 0 0 0 0 0 0 0 


Bits 7-4 MIRQ1 Routing 
0000 = Disabled (default) 
0001 = IRQ1 
0010 = Reserved 
0011 = IRQ3 
0100 = IRQ4 
0101 = IRQ5 
0110 = IRQ6 
0111 =IRQ7 
1000 = Reserved 
1001 = IRQ9 
1010 = IRQ10 
1011 = IRQ11 
1100 = IRQ12 
1101 = Reserved 
1110 = IRQ14 
1111 =IRQ15 


Bits 3-0 §MIRQO Routing (same as MIRQ1 routing) 
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PnP IRQ Routing 2 Function 0 Offset 56h RW 
ay Ts [ 5 | * 7] > | 2 | 1 1 #0 | 
it Name 


Reset 0 0 0 


© 
ca) 
fan) 
© 
© 


Bits 7-4 PIRQB Routing (same as MIRQ1 routing) 
Bits3-0 PIRQA Routing (same as MIRQ1 routing) 


PNP IRQ Routing 3 Function 0 Offset 57h | RW 
6 | | ee 
it Name PROC Rong 


Reset 0 0 0 0 


: 
jm) 
© 
>) 
© 


Bits 7-4 PIRQD Routing (same as MIRQ1 routing) 
Bits 3-0 PIRQC Routing (same as MIRQ1 routing) 


PNP IRQ Routing 4 Function 0 Offset 58h RW 
a [Ts | 5 | * | 3 |] 2? | +] m0 | 
it Name 


Reset 0 0 0 0 0 0 0 0 


Bits 7-4 Reserved (always reads 0) 
Bits 3-0 MIRQ2 Routing (same as MIRQ1 routing) 


MIRQ Pin Configuration Function 0 Offset 59h RW 
Per tT é 7] s | * | 3 | 2 | 7 | oto 
it Name Rene 


(a) 
() 
© 
(>) 
© 


Reset 0 0 0 


Bits 7-3 Reserved (always reads 0) 


Bits 2 MIRQ2/MASTER Selection 
0 =MIRQ2 (default) 
1 =MASTER 

Bits 1 MIRQ1/KEYLOCK Selection 
0 =MIRQ1 (default) 
1 =KEYLOCK 

Bits 0 MIRQO/APICCS Selection 
0 =MIRQO (default) 
1 =APICCS 
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XD Power-Up Strap Options Function 0 Offset 5Ah RW 


Bit 7 
Bit 6 
Bit 5 
Bit 4 
Bit 3 
Bit 2 


Bit 1 


Bit 0 


Ce fs [5s | « | 3 | 2? | 1 | mo 
D7 XD6 XD5 XD4 XD3 XD2 XD] XDO 


Reset 


X 


The values in the bits of this register are latched from pins XD7-XD0 at 
power-up, but can be accessed after power-up to change the strapped 
settings. 


Keyboard RP16 (latched from XD7) 
Keyboard RP15 (latched from XD6) 
Keyboard RP14 (latched from XD5) 
Keyboard RP13 (latched from XD4) 
Reserved (always reads 0) 


Internal RTC Enable (latched from XD2) 
1 =Enable 
0 = Disable 


Internal PS2 Mouse Enable (latched from XD1) 
1=Enable 

0 = Disable 

Internal KBC Enable (latched from XD0) 

1 =Enable | 

0 =Disable 


Note: External strap option values can be set by connecting the indicated 
external pin to ground or through a 4.7-Kohm pullup to Vcc (for 1) or 
driving it Low with a 7407 TTL open-collector buffer (for 0) as shown in 


Figure 7-1. 
Vcc 
Vcc Oj 
4.7K 
rset LJ i 


Figure 7-1. Strap Option Circuit 
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Internal RTC Test Mode _ Function 0 Offset 5Bh 


ee ee 
0 0 


Reset 0 0 0 Oe 0 0 


Bits 7-2 Reserved (always reads 0) 

Bit 1 RTC SRAM Access Enable—This bit is set to access the internal RTC SRAM 
via ports 74h/75h while the internal RTC is disabled. If the internal RTC is 
enabled, setting this bit has no effect, and the internal RTC SRAM should 
be accessed at either ports 70h/71h or ports 72h/73h. 

1 =Enable 
0 = Disable (default) 


Bit 0 Reserved (always reads 0) 


7.3.4 Distributed DMA Control 


Distributed DMA Ch 0 Base/Enable Function 0 Offset 61h-60h RW 
Distributed DMA Ch 1 Base/Enable Function 0 Offset 63h-62h RW 
Distributed DMA Ch 2 Base/Enable Function 0 Offset 65h-64h RW 
Distributed DMA Ch 3 Base/Enable Function 0 Offset 67h-66h RW 
Distributed DMA Ch 5 Base/Enable Function 0 Offset 6Bh-6GAh RW 
Distributed DMA Ch 6 Base/Enable Function 0 Offset 6Dh-6Ch RW 
Distributed DMA Ch 7 Base/Enable Function 0 Offset 6Fh-6Eh RW 










pepe Telein~ersl]ej7[sisl[*[s]2 7 [eo 
0 0 


Reset 0 0 0 0 0 0 0 0 0 0 0 0 0  O 


Bits 15-4 Channel n Base Address bits 15-4 
0000 = default 


Bit 3 Channel n Enable 
1 =Enable 
0 = Disable (default) 


Bits 2-0 Reserved (always reads 0) 
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7.4 Function 1 Registers (Enhanced IDE Controller) 


All EIDE Controller registers are located in Function 1 of the 
AMD-645 Peripheral Bus Controller PCI configuration space 
and are accessed through PCI configuration mechanism #1 via 
address OCF8h/0CFCh. 


The AMD-645 Peripheral Bus Controller enhanced IDE 
controller interface is fully compatible with the SFF 80381 
v.1.0 specification. There are two sets of software-accessible 
registers, the PCI configuration registers and the bus master 


IDE I/O registers. 
7.4.1 Function 1 PCI Configuration Space Header 
Vendor ID Function 1 Offset 01h-00h RO 






espe s[e[nyw[>,]*][7[s]s]*]3]7] 1 m0 


Reset 0 0 0 1 0 0 0 | 0 0 0 0 0 l l 0 





The Vendor ID is a read-only register containing the value 1106h. 


Device ID Function 1 Offset 03h-02h RO 
erspurTstet[n~ors tT s]77es[>]*i3 2) ° 1 eo 


Reset 0 0 0 0 0 1 0 ] 0 ] 1 1 0 0 0 1 






The Device ID is a read-only register containing the value 0571h. 


Command Function 1 Offset 05h-04 | RWh 
est T el eyn fo; s[sy7[s{s]* [321-1 | eto, 
0 0 0 0 0 0 1 0 0 0 0 0 0 0 


Reset 0 0 






Bits 15-10 Reserved (always reads zero) 


Bit 9 Fast Back-to-Back Cycles (fixed at 0) 
1 =Enabled 
0 = Disabled (default) 

Bit 8 SERR Enable (fixed at 0) 
1 =Enabled 


0 = Disabled (default) 
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Bit 7 Address Stepping (fixed at 1) 
1 = Enabled (default) 
0 = Disabled 


Bit6 —‘—Parity Error Response (fixed at 0) 
1 =Enabled 
0 = Disabled (default) 
Bit 5 VGA Pallette Snoop (fixed at 0) 
1 =Enabled 
0 = Disabled (default) 
Bit 4 Memory Write & Invalidate (fixed at 0) 
1 = Enabled 
0 = Disabled (default) 
Bit 3 Special Cycles (fixed at 0) 
1 =Enabled 
0 = Disabled (default) 
Bit 2 Bus Master (SG operation can be issued only when this bit 1 is enabled. ) 
1 =Enabled 
0 = Disabled (default) 
Bit 1 Memory Space (fixed at 0) 
1 =Enabled 
0 = Disabled (default) 


Bit 0 I/O Space (default = 0 = disabled) When this bit is disabled, the device does 
not respond to any I/O addresses for either compatible or native mode. 
Status Function 1 Offset 07h-06h RWC 
espe [eT n[u[w]e];*{[7[*[s]*]s]2] 0 | so 
[ore [SSE PRAT RAT SAT oT [oro [rem] SCR 
0 0 0 0 0 0 | 0 0 0 0 0 0 0 0 0 










Reset 


Bit 15 Detected Parity Error (default = 0) 

Bit 14 Signalled System Error (default = 0) 
Bit 13 Signalled Master Abort (default = 0) 
Bit 12 Received Target Abort (default = 0) 


Bit 11 Signalled Target Abort Os away reads 0) 
Bits 10-9 DEVSEL Timing 
OO =Fast 
01 =Medium (default) 
10 =Slow 
11 =Reserved 
Bit 8 Data Parity Detected (default = 0) 
Bit 7 Fast Back-to-Back (RO—always reads 1) 
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Bits 6-0 Reserved (always reads 0) 


RevisionID Function 1 Offset 08 ROh 


Bit Name . Revision Code for IDE Controller Logic Block 


Reset n n n n n n n n 





The Revision ID is a read-only register containing the revision code for 
the IDE Controller logic block. 


Programming Interface Function 1 Offset 09h 


i er wae ST OG 
piName [WE [__Resened STs «| SCM P| «COM 
1 X 1 X 


Reset | 0 0 0 
Bit 7 Master IDE Capability (fixed at 1 - supported) 
Bits 6-4 Reserved (always reads 0) 
Bit 3 Secondary Programmable Indicator (fixed at 1) 


1 =Supports both modes (mode is selected by writing bit 2) 
0=Fixed (compatibility or native PCI mode is determined by bit 2) 


Bit 2 Secondary Channel Operating Mode 
1 = Native PCI Mode (default when SPKR=1) 
0 =Compatibility Mode (default when SPKR=0) 
The default value for this bit is determined at power-up by the strapping 
at the SPKR pin, pin 134. The strapping determines whether IDE 
addressing is fixed (1) or flexible (0). (See Figure 7-1 on page 7-27 fora 
drawing of a strap circuit). After reset, bit 2 can be written to determine 
the channel operating mode. Table 7-10 summarizes the differences 
between native PCI and compatibility modes. 


Table 7-10. Compatibility Mode vs. Native PCI Mode 





Command Block Control Block 
Registers Registers 
Compatibility ned at 7O offset IF7H=1FOR [Fixed at VO offset SFO | TF 


Mode Fixed at I/O offset 177h-170h | Fixed at I/O offset 376h Sex 
Native PCI Determined by offset 10 Determined by offset 14 Bo 


Mode Determined by offset 18h Determined by offset 1Ch a 
Votes: 
Command register blocks are 8 bytes of |/O space, while control registers are 4 bytes of |/O space (only byte 2 is used). 
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Bit 1 Primary Programmable Indicator (fixed at 1) 
1 =Supports both modes (mode is selected by writing bit 0) 
0 =Fixed (compatibility or native PCI mode is determined by bit “ 
1 = Native PCI mode (default when SPKR=1) 
0 =Compatibility mode (default when SPKR=0) 
Bit 0 Primary Channel Operating Mode 
1 = Native PCI mode (default when SPKR=1) 
0 =Compatibility mode (default when SPKR=0) 


Sub Class Code Function 1 Offset O0Ah 
a 


cm) 
© 
© 
‘ 
© 
a) 
i) 





Bit Name 
Reset 
The Sub Class Code is a read-only register containing the value Oth. 
Base Class Code Function 1 Offset OBh RO 
Cer st 6 [| 5 | * | 3 |] 2? 0 
it Nam 
Reset 0 0 0 0 0 0 0 1 
The Base Class Code is a read-only register containing the value 01h. 
Latency Timer Function 1 oe ODh . RW 
BitName | | 
Reset 0 0 0 0 0 0 0 0 
The Latency ae isa ere write register that defaults to 0. 
Header r Type Function 1 Offset OEh RO 
ie es es ee eo 
it Name 
. Reset I 0 0 0 0 0 0 0 


The Header Type is a read-only register containing the value 00h. 
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BIST Function 1 Offset OFh RO 
Per tT es | 5 7] * | 3 | 2? | 1 | #0 

Reset 0 0 0 0 0 0 0 0 


The BIST is a read-only register containing the value OOh. 


Primary Data/Command Base Address Function 1 Offset 13h-10h RW 
aio To Tel yTslstu[slealalwl se] el [ee 


Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
meepe TST eT Tele Tsy7[s[sl*[s [713 [wo 


Reset 0 0 0 0 0 0 0 1 l | | | 0 0 0 1 



















The Primary Data/Command Base Address is a read-write register that 
specifies an 8-byte I/O address space. 

Bits 31-16 Reserved (always reads 0) 

Bits 15-3 Port address (default = 01F0h) 

Bits 2-0 Value fixed at 001binary 


Primary Control/Status Base Address Function 1 Offset 17h-14h RW 
eto Te] e@la[slsiu[sil~[xalm] se] ely ie 


Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
meet eT eTetrywls]*]7[s [ss [*]3]7] "80 
0 0 0 0 0 ] ] ] ] ] 1 0 ] 0 1 


Reset 0 


















The Primary Control/Status Base Address is a read-write register that 
specifies a 4-byte I/O address space, of which only the third byte is active. 
For example, 3F6h is the active byte for the default base address of 3F 4h. 

Bits 31-16 Reserved (always reads 0) 

Bits 15-2 Port address (default = 03F4h) 

Bits 1-0 Value fixed at Olbinary 
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Secondary Data/Command Base Address Function 1 Offset 1Bh-18h RW 
aro [= [sla fselsiw[salzialo[s] el jie 


Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
sete tote Tet Tsetse [ sy? [ao 


Reset 0 0 v 0 0 0 0 l 0 l l l 0 0 0) l 





The Secondary Data/Command Base Address is a read-write register that 
specifies an 8-byte I/O address space. 

Bits 31-16 Reserved (always reads 0) 

Bits 15-3 Port address (default = 0170h) 

Bits 2-0 Value fixed at 001binary 


Secondary Control/Status Base Address Function 1 Offset 1Fh-1Ch RW 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
awe TerTet[ [Toys 7 s[7{s is ]* [3 ]2]- | eo 


Reset 0 0 0 0 0 0 | l 0 | | 1 0 d 0 1 










Reset 


The Secondary Control/Status Base Address is a read-write register that 
specifies a 4-byte I/O address space, of which only the third byte is active. 
For example, 376h is the active byte for the default base address of 374h. 

Bits 31-16 Reserved (always reads 0) 

Bits 15-2 Port address (default = 374h) 

Bits 1-0 Value fixed at 01 binary 


Bus Master Control Registers Base Address RW Function 1 Offset 23h-20h 
farsi[ oo] [ell els[ulsla[ul i]s) ev la 


Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
e2DrpotsTe[7Tetsl*[s[2q+ pee 


Reset 1 | 0 0 l | 0 0 0 0 0 0 0 0 0 1 





The Bus Master Control Registers Base Address is a read-write register 
that specifies a 16-byte I/O address space which is compliant with the SFF 
80381 rev. 1.0 specification. 
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Bits 31-16 Reserved (always reads 0) 
Bits 15-4 Port address (default = CCOh) 
Bits 3-0 Value fixed at 0001 binary 


mrenmuee Line Function 10ffset 3Ch 


ae a a ae es Re 


btnene [SCS 
Reset 0 0 0 0 1 l l 0 
The Interrupt Line is a read-write register containing the default value 
OEh. 
Interrupt Pin Function 1 Offset 3Dh RO 


Cet 6 [| 5 [| * | 3 | 2? [+ [80 


Reset 


The Interrupt Pin is a read-only register that defines the interrupt routing 
mode. 


Bits 7-0 Interrupt Routing Mode 
00h =Legacy mode interrupt routing (default) 
01h =Native mode interrupt routing 


Min Gnt Function 1 Offset 3Eh 
26k nd SR Se aR EE Me 


Bit Name ooh 
Reset 


© 
© 
(ap) 
© 
© 
© 
ca) 
© 


Min Gnt is a read-only register containing the value OOh. 


Max Latency Function 1 Offset 3Fh 
a 


Bit Name 
Reset 


© 
© 
fo) 
Oo 
(a) 
© 
i) 
lon) 


Max Latency is a read-only register containing the value 00h. 
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7.4.2 IDE Controller-Specific Configuration — | 
Chip Enable Function 1 Offset 40h RW 
Cer fT 6 [| 5 | * |] 3 | 2? | 1 | #0 | 
st Name sc 
Reset 0 0 0 0 0 I 0 0 


Chip Enable is a read-write control register used to enable the primary or 
secondary channel. 


Bits 7-2 Reserved (always reads 000001 binary) 


Bit 1 Primary Channel Enable 
1 = Enabled 
0 = Disabled (default) 
Bit 0 Secondary Channel Enable 
1 =Enabled 


0 = Disabled (default) 
IDE Configuration Function 1 Offset 41h 


i a a A 
ogg 


Reset 0 1 ] 0 


IDE Configuration is a read-write control register that defaults to 06h. 


Bit 7 Primary IDE Read Prefetch Buffer 
1 =Enabled 
0 = Disabled (default) 

Bit 6 Primary IDE Post Write Buffer 
1 = Enabled 
0 = Disabled (default) 

Bit 5 Secondary IDE Read Prefetch Buffer 

| 1 = Enabled 

0= Disabled (default) 

Bit 4 Secondary IDE Post Write Buffer 
1 =Enabled 
0 = Disabled (default) 

Bits 3-0 Reserved (always reads 0110 binary). Although they are read-write, va 
value of these bits should never be ehanecd: ) 


Reserved (Do Not Program) Function 1 Offset 42h RW 
The reserved register at Function 1, offset 42h is a read-write register that 
should not be programmed. 
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FIFO Configuration Function 1 Offset 43h 


i 


Bit Name FIFO Configuration TPC TSC 
Reset 0 0 ] 1 l 0 ] 0 


First-In-First-Out (FIFO) Configuration is a read-write control register. 


Bit 7 Reserved (always reads 0) 
Bits6-5 FIFO Configuration—These bits determine FIFO distribution as shown in 
Table 7-11. 


Table 7-11.FIFO Distribution 


Primary Secondary 
Channel Channel 
OO etets Sue ON eM el 
Ol(derauty | BT 
a ee eee ee ee 
PS Ne ee 


Bit 4 Reserved (always reads 1) 


Bits 3-2 Threshhold for Primary Channel 
00 =1 
01 =3/4 
10 =1/2 (default) 
11 =1/4 


Bits 1-0 | Threshhold for Secondary Channel 
00 =1 
01 =3/4 
10 =1/2 (default) 
11 =1/4 









Miscellaneous Control 1 Function 1 Offset 44h 


i SG DSO iL 
snes [Fad [o_o | [ened 


Reset 0 0 0 
Bit 7 Reserved (always reads 0) 
Bit 6 Master Read Cycle IRDY Wait States 


1=1 wait state (default) 
0=0 wait states 
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Bit 5 Master Write Cycle IRDY Wait States 
1 =1 wait state (default) 
0 =0 wait states 
Bit 4 FIFO Output Data 1/2 Clock Advance 
1 = Enabled 
0 = Disabled (default) 
Bit 3 Bus Master IDE Status Register Read Retry 
1 = Enabled (default) 
0 = Disabled 


Bits 2-0 Reserved (always reads 0) 


Miscellaneous Control 2 Function 1 Offset 45h 


pares a 


Reset | 0 0 0 0 0 0 
Bit 7 Reserved (always reads 0) 
Bit 6 Interrupt Steering Swap 


1 =Swap interrupts between the two channels (default) 
0 =Do not swap channel interrupts 


Bits 5-0 Reserved (always reads 0) 


Miscellaneous Control3 Function 1 Offset 46h RW 


Py Ts] 3 | * | 3 | 2? [1] ot 
gg 


Reset 0 0 0 0 


Bit 7 Primary Channel Read DMA FIFO Flush 
1=Enable FIFO flush for read DMA when interrupt asserts primary 
channel (default) 
0 =Disable 
Bit 6 Secondary Channel Read DMA FIFO Flush 
1=Enable FIFO flush for read DMA when interrupt asserts secondary 
channel (default) 
0 = Disable 
Bit 5 Primary Channel End-of-Sector FIFO Flush 
| 1 =Enable FIFO flush at the end of each sector for the primary channel © 
0 = Disable (default) 
Bit 4 Secondary Channel End-of-Sector FIFO Flush 
1 =Enable FIFO flush at the end of each sector for the secondary 
channel 
0 = Disable (default) 
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Bits 3-2 Reserved (always reads 0) 


Bits 1-0 |§ Max DRDY Pulse Width 
Maximum DRDY pulse width after the cycle count. Command will 
deassert in spite of DRDY status to avoid hanging the system. 


00 =No limitation (default) 
01 =64 PCI clocks 

10 =128 PCI clocks 

11 =192 PCI clocks 


Drive Timing Control Function 1 Offset 4Bh-48 RWh 
| 0 0 0 ] 0 l 0 1 0 0 0 


Reset l 0 1 0 


mele TeTeye Torey e[7y*[s[* [=]? [1 [a 
| 0 0 0 1 0 | 0 ] 0 0 0 


Reset 1 0 1 0 




















Each field of this register defines the active pulse width and recovery 
time for a particular IDE DIOR or DIOW signal. The actual value for each 
field is the encoded value plus one, and indicates the number of PCI 
clocks. 

Bits 31-28 Primary Drive 0 Active Pulse Width (default = 1010 binary) 

Bits 27-24 Primary Drive 0 Recovery Time (default = 1000 binary) 

Bits 23-20 Primary Drive 1 Active Pulse Width (default = 1010 binary) 

Bits 19-16 Primary Drive 1 Recovery Time (default = 1000 binary) 

Bits 15-12 Secondary Drive 0 Active Pulse Width (default = 1010 binary) 

Bits 11-8 Secondary Drive 0 Recovery Time (default = 1000 binary) 

Bits 7-4 Secondary Drive 1 Active Pulse Width (default = 1010 binary) 

Bits 3-0 Secondary Drive 1 Recovery Time (default = 1000 binary) 
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Address Setup Time Function 1 Offset 4Ch | | RW 
it Name 


Reset 0 1 1 0 1 0 0 0 


Bits 7-6 § Primary Drive 0 Address Setup Time 
Bits 5-4 Primary Drive 1 Address Setup Time 
Bits 3-2 Secondary Drive 0 Address Setup Time 


Bits 1-0 Secondary Drive 1 Address Setup Time—Each of these bit pairs defines the 
corresponding address setup time as follows: 


00 =1T 
01 =2T 
10 =3T 
11 =4T (default) 
Secondary Non-1F0 Port Access Timing Function 1 Offset 4Eh RW 
eo ee ee ee 
it Name 


Reset l l | 1 | | 1 1 


The actual value in the field is the encoded value in the field plus one. 
This value indicates the number of PCI clocks. 


Bits 7-4 DIOR/DIOW Active Pulse Width (default = 1111 binary) 
Bits 4-0  DIOR/DIOW Recovery Time (default = 1111 binary) 


Primary Non-1F0 Port Access Timing Function 1 Offset 4Fh RW 


OO 
bt Name 


Reset 1 | 1 1 | 5 1 1 1 


The actual value is the encoded value in the field plus one. This value 
indicates the number of PCI clocks. 


Bits 7-4 DIOR/DIOW Active Pulse Width (default = 1111 binary) 
Bits4-0 DIOR/DIOW Recovery Time (default = 1111 binary) 
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Ultra DMA-33 Extended Timing Control Function 1 Offset 53h-50h RW 








Reset 0 


Reset 1 


Bit 31 
Bit 30 
Bit 29 
Bits 28-26 
Bits 25-24 
Bit 23 
Bit 22 
Bit 21 


Bits 20-18 
Bits 17-16 


Registers 


eel le [ely [elslu[sl2ial le] elves 


meee Tete [Te teyTs~s[7ye[s —*[s [7] 








0 0 0 0 0 | l 0 0 0 0 0 0 | 


1 








l 0 0 0 0 ] | 0 0 0 0 0 0 | 1 


Each byte of these registers defines Ultra DMA-33 operation for the 
indicated drive. The bit definitions are consistent within each byte. 


Primary Drive 0 Ultra DMA-33 Mode Enable Method 

1 =Enable by setting bit 6 of this register 

0 =Enable by using the Set Feature command (default) 
Primary Drive 0 Ultra DMA-33 Mode Enable 

1 =Enable Ultra DMA-33 mode operation 


-0=Disable (default) 


Primary Drive 0 Ultra DMA-33 Transfer Mode 
1 =Transfer based on Ultra DMA-33 PIO mode 
0 =Based on Ultra DMA-33 DMA mode (default) 


Reserved (always reads 0) 
Primary Drive 0 Cycle Time 


00 =2T 
01 =3T 
10 =4T 


11 =5T (default) | | 
Primary Drive 1 Ultra DMA-33 Mode Enable Method 

1 =Enable by setting bit 6 of this register 

0 =Enable by using the Set Feature command (default) 
Primary Drive 1Ultra DMA-33 Mode Enable 

1 =Enable Ultra DMA-33 mode operation 

0 = Disable (default) 

Primary Drive 1 Ultra DMA-33 Transfer Mode 
1=Transfer based on Ultra DMA-33 PIO mode 

0 =Based on Ultra DMA-33 DMA mode (default) 
Reserved (always reads 0) 


Primary Drive 1 Cycle Time 


00 =2T 
01 =3T 
10 =4T 


11 =5T (default) 


7-41 


AMD2ZI Preliminary Information 
AMD-645 Peripheral Bus Controller Data Sheet 21095A/0—March 1997 
Bit 15 Secondary Drive 0 Ultra DMA-33 Mode Enable Method 


Bit 14 


Bit 13 


Bits 12-10 


Bits 9-8 


Bit 7 


Bit 6 


Bit 5 


Bits 4-2 
Bits 1-0 


1 =Enable by setting bit 6 of this register 
0 =Enable by using the Set Feature command (default) 


Secondary Drive 0 Ultra DMA-33 Mode Enable 
1 =Enable Ultra DMA-33 mode operation 
0 = Disable (default) 


Secondary Drive 0 Ultra DMA-33 Transfer Mode 
1 =Transfer based on Ultra DMA-33 PIO mode 
0 =Based on Ultra DMA-33 DMA mode (default) 


Reserved (always reads 0) 


Secondary Drive 0 Cycle Time 

00 =2T 

01 =3T 

10 =4T 

11 =5T (default) 

Secondary Drive 1 Ultra DMA-33 Mode Enable Method 

1 =Enable by setting bit 6 of this register 

0 =Enable by using the Set Feature command (default) 


Secondary Drive 1Ultra DMA-33 Mode Enable 
1 =Enable Ultra DMA-33 mode operation 
0 = Disable (default) 


Secondary Drive 1 Ultra DMA-33 Transfer Mode 
1 =Transfer based on Ultra DMA-33 PIO mode 
0 =Based on Ultra DMA-33 DMA mode (default) 


Reserved (always reads 0) 


Secondary Drive 1 Cycle Time 
00 =2T 

01 =3T 

10 =4T 

11 =5T (default) 


Primary Sector Size Function 1 Offset 61h-60h RW 






Reset 0 


7-42 


espe Ps tetu pets tet ets Tats pats pa 






0 0 0 0 0 ] 0 0 0 0 0 0 0 0 0 
The Primary Sector Size is a read-write control register whose bits 11-0 


determine the size of each primary sector. The value of these bits defaults 
to 200h. 
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Secondary Sector Size Function 1 Offset 69h-68h RW 
espa Tetezjn~elsts[7;s ;s |*][s]27] 1 a0 


Reset 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0 0 






The Secondary Sector Size is a read-write control register whose bits 11-0 
determine the size of each secondary sector. The value of these bits 
defaults to 200h. 


7.4.3 IDE I/O Registers 


The IDE I/O registers comply with the SFF 8038I v. 1.0 
standard. The base address of these registers is determined by 
configuration register Function 1, offset 09h (see page 7-31). 
The command block primary channel is 1FO0h-1F7h, while the 
secondary channel is 170H-177h. Refer to the specification for 
further details. 


Primary Channel Command Function 1 Offset 00h 
Per Ts | 5 | * | 3 | 2 | 1 (| sto 
Bit Name Primary Channel Command 


Reset 


Primary Channel Command is an I/O register. 


Primary Channel Status Function 1 Offset 02h 
a i se le | | se | 2), ee 
Bit Name Primary Channel Status 


Reset 0 0 0 0 0 0 0 0 


Primary Channel Status is an I/O register. 


Primary Channel PRD Table Address Function 1 Offset 07h-04h 
Bits) | 30] 29 | 28 | a7 | 6 Ts fe se Po ee 


Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
espe Tse[e[nyols,;*]7[s]s|*]s]2]1 mo 


Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 














The Primary Channel PRD Table Address is an I/O register. 
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Secondary Channel Command Function 1 Offset o8h 
ak ee OE a Pa 
Bit Name Secondary Channel Command 


Reset 


Secondary Channel Command is an I/O register. 


Secondary Channel Status Function 1 Offset 0Ah 
Te 
it Name 


Reset 0 0 0 0 0 0 0 0 


Secondary Channel Status is an I/O register. 


Secondary Channel PRD Table Address Function 1 Offset OFh-0Ch 
Bist] 30 | 29 | 28 | 27 | 6 fs | me fs Pe | oi fe as 


Reset 0 0 0 0 0 0 0 0 0 0 
mete psp e Tepes p epee peeps pep pee) 


Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 






The Secondary Channel PRD Table Address is an I/O register. 


7.5 Function 2 Registers (USB Controller) 


All universal serial bus (USB) controller registers are located 
in Function 2 of the AMD-645 Peripheral Bus Controller PCI 
configuration space and are accessed through PCI 
configuration mechanism #1 via address OCF8h/0CFCh. 


This USB host controller interface is fully compatible with 
UHCI specification v. 1.1. There are two sets of software 
accessible-registers, PCI configuration registers and USB I/O 
registers. 
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7.5.1 Function 2 PCI Configuration Space Header 
Vendor ID Function 2 Offset 01h-00h RO 










prspe Tel e~ulwls[*]7;e]s]*][3 [2] 1 [0 


Reset 0 0 0 1 0 0 0 1 0 0 0 0 0 l 1 0 


The Vendor ID is a read-only register containing the value 1106h. 


Device ID Function 2 Offset 03h-02h RO 
espa TeTerytToles;sl7[s];si7*l[s]7]"\ a0 


Reset 0 0 l | 0 0 0 0 0 0 | | 1 0 0 0 











The Device ID is a read-only register containing the value 3038h. 


Command Function 2 Offset 05h-04h 


eee Peete le Peete ofa 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Reset 0 0 











Bits 15-8 Reserved (always reads zero) 


Bit 7 Address Stepping 

1 =Enabled 

0 = Disabled (default) 
Bit 6 Reserved (Parity error response - fixed at 0) 
Bit 5 Reserved (VGA Pallette Snoop - fixed at 0) 
Bit 4 Memory Write & invalidate 

1 = Enabled 

0 =Disabled (default) 
Bit 3 Reserved (Special cycle monitoring - fixed at 0) 
Bit 2 Bus Master 

1 = Enabled 

0 = Disabled (default) 
Bit 1 Memory Space 

1 = Enabled 

0 = Disabled (default) 
Bit 0 I/O Space 

1 =Enabled 


0 = Disabled (default) 
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Status Function 2 Offset 07h-06h | | : RWC 


CA i 
SSG 
0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 


Reset 0 











Bit 15 Reserved (Detected parity error - always reads 0) 
Bit 14 Signalled System Error (default = 0) 
Bit 13 Received Master Abort (default = 0) 


Bit 12 Received Target Abort (default = 0) 
Bit 11 Signalled Target Abort (default = 0) 
Bit 10-9 DEVSEL Timing 

OO =Fast 

01 =Medium (default) 

10 =Slow 


11 =Reserved 
Bits 8-0 Reserved (always reads 0) 


Revision ID Function 2 Offset 08h RO 
ae eo =| 3s | oe 
it Name 


Reset | 


Revision ID is a read-only register containing the silicon revision code, 
where the value 00h indicates first silicon. 


Programming Interface Function 2 Offset 09h 


Se a RC 
time [SO 


Reset 0 0 0 0 0 0 0 0 


Programming Interface is a read-only register containing the value 00h. 


Sub Class Code Function 2 Offset 0Ah 


a 
Bt Name 
Reset 0 0 0 0 0 0 1 1 


Sub Class Code is a read-only register containing the value 03h. 
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Base Class Code Function 2 Offset OBh RO 
Pome tT se [| 5s | * ] > | 2? 7] 1 | FO 


Bit Name 
Reset 


(on) 
(an) 
Oo 
ca) 
© 
=) 
a 
Oo 
jo) 


Class Code is a read-only register containing the value 0Ch. 


Latency Timer Function 2 Offset 0Dh 


a a 


Bit Name 
Reset 


[o>) 
© 
[o) 
© 
© 


Latency Timer is a read-write register containing the default 16h. 


Header Type_ Function 2 Offset 0Eh 
sak ae CE MS 


Bit Name Ooh 
Reset 


lan) 
co) 
© 
© 
© 
© 
ca) 
© 


Header Type is a read-only register containing the value OOh. 


USB I/O Register Base Address Function 2 Offset 23h-20h RW 
ato [Tel y~slstu[slalalwy | ev [ee 


Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
meep eT s[e[n[wls[s[7]7*[s,*][s [711 mo 


Reset | l 0 0 1 1 0 0 0 0 0 0 0 0 0 | 














Bits 15-5 of this register are used to set the port address for the base of 
the USB I/O register block, corresponding to AD15—-AD5. 


Bits 31-16 Reserved (always reads 0) 
Bits 15-5 USB I/O Register Base Address 
Bits4-0 ‘Fixed (value of these bits is set at 00001 binary) 
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Interrupt Line Function 2 Offset 3Ch 


ae i eS Ge SI 
atime [SSCS 


Reset 0 0 0 l 0 1. 1 0 


Interrupt Line is a read-write register containing the default 00h. 


Interrupt Pin = 2 Offset 3Dh 


ee ee Oo 
it Name 
Reset 0 0 0 0 0 1 0 0 


Interrupt Pin is a read-only register containing the value 04h. 


7.5.2 USB-Specific Configuration Registers 
Miscellaneous Control 1 Function 2 Offset 40h RW 


eer 6 ee ee 
sig AC 


Reset 


Bit 7 PCi Memory Command Option 
1=Support memory read and memory write commands only 
0 =Support memory-read-line, memory-read-multiple, 
and memory-write-and-invalidate commands (default) 
Bit 6 Babble Option 
1=Do not disable babbled port 
0 =Disable babbled port when EOF babble occurs (default) 


Bit 5 PCI Parity Check Option 
1 =Enable parity check and PERR generation 
0 =Disable parity check and PERR generation (default) 
Bit 4 Reserved (always reads 0) 
Bit 3 USB Data Length Option 
1=Support TD length up to 1023 
0=Support TD length up to 1280 (default) 
Bit 2 USB Power Management 
1 =Enable USB power management 
0 =Disable USB power management (default) 
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Bit 1 DMA Option 

1=8-DW burst access 

0=16-DW burst access (default) 
Bit 0 PCI Wait States 

1=1 Wait State 

0=0 Wait States (default) 


Miscellaneous Control 2 Function 2 Offset 41h RW 
wo 6 ee | 
it Name 

0 0 0 


Reset 0 0 0 0 0 


Bits 7-3 Reserved (always reads 0) 
Bit 2 Trap Option 
1 =Set trap 60/64 bits only when trap 60/64 enable bits are set 
0 =Set trap 60/64 status bits without checking the enable bits (default) 
Bit 1 A20GATE Pass Through Option 
1=Do not pass through I/O port 64h 
0=Pass through the AZ0GATE command sequence defined in UHCI 
(default) 


Bit 0 Reserved (always reads 0) 


Serial Bus Release Number Function 2 Offset 60h 


Pee ee ee 


Bit Name Release Number 


© 
(a) 
© 
fom) 
fap) 
© 
© 


Reset 


Serial Bus Release Number is a read-only register that defaults to a value 
of 10h. 


Legacy Support Function 2 Offset Cih-Coh RO 
esp eT eTe[u[Twls[s;7[*;s 7*l[i i271 / eo, 


Reset 0 0 | 0 0 0 0 0 0 0 0 0 0 0 0 0 











Legacy Support is a read-only register. To achieve UHCI v. 1.1 
compliance, the value of this register is fixed at 2000h. 
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7.5.3 USB 1/0 Registers 


These registers are compliant with the UHCI v. 1.1 standard. 
The USB I/O Register Base Address register at Function 0, 
offset 23h-20h is used to program the base address to which 
each of the USB I/O registers is offset. Refer to the 
specification for further details. 


USB Command Function 2 Offset 01h-00h 


erst «te [e[u]wl]»]s[7]7*[s]*][s]7]1 [mo 





USB Command 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


USB Command is an I/O register. 


USB Status Function 2 Offset 03h-02h : 
espe Tste[u[w[s[s]7{s[s]*|3]7]° | wo 





USB Status 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


USB Status is an I/O register. 


USB Interrupt Enable Function 2 Offset 05h-04h 


usp ete[ein[wl»][s[7[*[s]*|[s]7]1 mo 





USB Interrupt Enable 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


USB Interrupt Enable is an I/O register. 


Frame Number’ Function 2 Offset 07h-06h 


piste [ele[u]o]>]s;7][*]s]*]s]2] 1 [mo 


Frame Number . 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 





Frame Number is an I/O register. 


Frame List Base Address Function 2 Offset OBh-08h 


eispwe [eT e[u[o[s]*[7[s]s]*][s]2]7 [mo 


USB Command 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 





Frame List Base Address is an I/O register. 
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Start Of Frame Modify Function 2 Offset 0Ch 
Per] ® ] 53 | * [| 3s | 2? tO 
it Nam 


Reset 0 0 0 0 0 } 0 0 0 


Start Of Frame Modify is an I/O register. 


Port 1 Status/Control Function 2 Offset 11h-10h 


eespuTs[e@[uyw[s]*]7[s]s]*]s]7]1 [mo 





Port 1 Status/Control 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Port 1 Status/Control is an I/O register. 


Port 2 Status/ControlFunction 2 Offset 13h-12h 


Piste e7e[u,w][s]e#{7][*]s]*|s]7]1 [a0 


Port 2 Status/Control 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 





Port 2 Status/Control is an I/O register. 


7.6 Function 3 Registers (Power Management) 


This section describes the ACPI (Advanced Configuration and 
Power Interface) power management system of the AMD-645 
Peripheral Bus Controller. This system supports both ACPI and 
legacy power management functions and is compatible with 
the APM v. 1.2 and ACPI v. 0.9 specifications. 


7.6.1 Function 3 PCI Configuration Space Header 


Vendor ID  Function3 Offset 01h-00h RO 
espe tT stet~ul~ols;s;7[s[s|]*]s ]7 1" a0 


Reset 0 0 0 1 0 0 0 l 0 0 0 0 0 l | 0 






The Vendor ID is a read-only register containing the value 1106h. 
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Device ID Function3 Offset 03h-02h RO 


mespu Te [e[ yl ol[>[e]7ys[s[*ts [so [eo 


Reset 0 0 I 1 0 0 0 0 0 l 0 0 0 0 0 0 






The Device ID is a read-only register containing the value 3040h. 


Command  Function3 Offset 05h-04h RW 
espe Tet e~n]Tols,;s]7;s];s |* 3 [21 | wo 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Reset 0 






Bits 15-8 Reserved (always reads zero) 


Bit 7 Reserved (Address Stepping - fixed at 0) 

Bit 6 Reserved (Parity error response - fixed at 0) 

Bit 5 Reserved (VGA Pallette Snoop - fixed at 0) 

Bit 4 Reserved (Memory Write & Invalidate - fixed at 0) 
Bit 3 Reserved (Special cycle monitoring - fixed at 0) 
Bit 2 Reserved (Bus Master - fixed at 0) 

Bit 1 Reserved (Memory Space - fixed at 0) 

Bit oO I/O Space 


Set this bit to allow access to the Power Management I/O register block 
(see offset 23h—20h on page 7-34 to set the base address for this register 
block). 


1 =Enabled 
0 = Disabled (default) 


Status: Function 3 Offset 07h-06h RWC 


mst Ts Tatu fo Ts Teta tests ts [stats fae 
a 






Reset 0 0 
Bit 15 Reserved (Detected Parity Error - always reads 0) 
Bit 14 Reserved (Signalled System Error - always reads 0) 
Bit 13 Reserved (Received Master Abort - always reads 0) 
Bit 12 Reserved (Received Target Abort - always reads 0) 
Bit 11 Reserved (Signalled Target Abort - always reads 0) 
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Bit 10-9 DEVSEL Timing 


00 =Fast 

01 =Medium (default) 

10 =Slow 

11 =Reserved 
Bit 8 Reserved (Data Parity Detected - always reads 0) 
Bit 7 Reserved (Fast Back-to-Back - always reads 1) 


Bits 6-0 Reserved (always reads 0) 
Revision ID Function 3 Offset 08h 


ea SG 


Bit Name Silicon Revision Code 


Reset 


Revision ID is a read-only register containing the silicon revision code, 
where the value 00h indicates first silicon. The register defaults to the 
value of current silicon. 


Programming Interface Function 3 Offset 09h 


ini SS SM lS SE 
a a 


Reset 0 0 0 0 0 0 0 0 


The value returned by this register can be changed by writing the desired 
value to PCI Configuration Function 3, offset 61h. 


Sub Class Code Function 3 Offset OAh 
a 


Bit Name 
Reset 


a) 
© 
© 
© 
© 
© 


The value returned by this register can be changed by writing the desired 
value to PCI Configuration Function 3, offset 62h. 


Base Class Code Function 3 Offset OBh 


cc 


Bit Name 
Reset 


jo) 
oO 
oO 
oO 
oO 
jan) 


The value returned by this register can be changed by writing the desired 
value to PCI Configuration Function 3, offset 63h. 
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Latency Timer Function 3 Offset oDh 


a ee a A 


Bit Name 16h 
Reset 0 0 0 1 0 1 ] 0 


Latency Timer is a read-write register containing the default 16h. 


Header Type Function 3 Offset OEh RO 
Pm] 6 | 5 7] * | 3 | 2 [| 1 | tO 


Bit Name 
Reset 


© 
cm) 
© 
© 
© 
© 
= 
© 
© 
[on) 
(oa) 


Header Type is a read-only register containing the value OOh. 


Power Management I/O Register Base Address Function 3 Offset 23h-20h RW 


Reset 0 
meres pepepe Tse ps Ts Lets 2 Lt pee 
0 0 0 0 0 0 0 l 


Reset 0 0 0 0 0 0 0 0 






Bits 31-16 Reserved (always reads 0) 


Bits 15-8 USB I/O Register Base Address—These two bits determine the port address for 
the base of the 256-byte Power Management I/O Register block, 
corresponding to AD15-AD8. The “I/O Space” bit at offset 5h-4h bit 0 
enables access to this register block. 


Bits 7-0 Fixed (value of these bits is set at 00000001 binary) 


7.6.2 Power Management-Specific Configuration Registers 


Pin Configuration Function 3 Offset 40h 


sa a oC a 


Reset 1 0 0 0 0 0 0 


Bit 7 GP104 Configuration 
0 = Define pin 136 as GPO_WE 
1 = Define pin 136 as GPIO4 (default) 
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Bit 6 GP1O3 Configuration 
0=Define pin 92 as GPI_RE 
1 = Define pin 92 as GPIO3 (default) 


Bits 5-0 Reserved (always reads 0) 


General Configuration Function 3 Offset 41h RW 
Cet | 6 [| 5 7] * [| 3 | 2 | 1 | #0 
stnome [AO | _ AIR] Resened «=P CReened 
Reset 0 0 0 0 0 0 0 0 
Bit 7 PWRBTN Input Debounce 
0 = Disable (default) 
| 1 =Enable 
Bit 6 ACPI Timer Reset 
0 = Disable (default) 
1 =Enable 
Bits 5-4 Reserved (do not program) 
Bit 3 ACPI Timer Count Select 


0 =24-bit timer (default) 
1 =32-bit timer 


Bit 2 PCI Frame Activation in C2 as Resume Event 
0 = Disable (default) 
1 =Enable 

Bit 1 Clock Throttling Clock Selection 


0 =32 psec (512 psec cycle time) (default) 
1 =1 msec (16 msec cycle time) 


Bit 0 Reserved (do not program) 
SCI Interrupt Configuration Function 3 Offset 42h RW 
Cr] 6 [Ts | + | 3s | >» |] 7 | m0 
it Nom 
Reset 0 0 0 0 0 0 0 0 


Bits 7-4 Reserved (always reads 0) 


Bits 3-10 SClinterrupt Assignment 
0000 = disabled (default) 1000 =IRQ8 


0001 = IRQ1 1001 =IRQ9 

0010 = Reserved 1010 =IRQ10 
0011 = IRQ3 1011 =IRO11 
0100 = IRQ4 1100 =IRQ12 
0101 = IRQ5 1101 =IROQ13 
0110 = IRO6 1110 =IRQ14 
0111 = IRQ7 1111 =IRQ15 
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Primary Interrupt Channel Function 3 Offset 45h-44h | | RW 

espe TeTe~utols;s,;7[s];s ;*,;s |2 1] m0 

[isp | 4p | 13P | rap | vip | top | gp | ap | 7p | oP | sp | a | 3P | Rsvd | iP | oP | 
0 


Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 






Setting any bit except bit 2 enables the corresponding IRQ as the primary 
interrupt channel. 


Secondary Interrupt Channel Function 3 Offset 47h-46h RW 
stu Tet e~uTo;s[s;7[é[s]*#,3 ]2)]1 ao 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Reset 0 











Setting any bit except bit 2 enables the corresponding IRQ as the 
secondary interrupt channel. 


GP Timer Control Function3 Offset 53h-50h RW 
mre aia te alee cei eee ae 


Reset 0 0 0 0 0 0 


td 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 


Reset 0 














Bits 31-30 Conserve Mode Timer Count Value 
00 =1/16 sec(default) 


01 =1/8 sec 
10 =1 sec 
11 =1 minute 
Bit 29 Conserve Mode Status 


This bit reads 1 when the system is in conserve mode. 
Bit 28 Conserve Mode Enable—Set this bit to enable conserve mode (not used in 
desktop applications). 


Bits 27-26 Secondary Event Timer Count Value 
00 =2 msec (default) 


01 =64 msec 
10 =1/2 sec 
11 =by EOI + 0.25 msec 
Bit 25 Secondary Event Occurred Status—This bit is set when a secondary event has 


occurred (to resume the system from suspend) and that the secondary 
event timer is counting down. 
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Bit 24 Secondary Event Timer Enable 

0 = Disable (default) 

1 =Enable 


Bits 23-16 GP1 Timer Count Value (base defined by bits 5-4) 
Bits 15-8 GPO Timer Count Value (base defined by bits 1-0) 


Bit 7 GP1 Timer Start— When this bit is set, the GP1 timer loads the value defined 
by bits 23-16 of this register and starts counting down. The GP1 timer is 
reloaded at the occurrence of certain peripheral events enabled in the GP 
Timer Reload Enable register in Function 3 I/O Space, offset 38h (see 
page 7-69). If no such event occurs and the GP1 timer counts down to zero, 
then the GP1 Timer Timeout Status bit is set. This bit is located at 
Function 3 I/O Space, offset 28h, bit 3 (see page 7-65). In addition, an SMI 
is generated if the GP1 Timer Timeout Enable bit is set. This bit is located 
at Function 3 I/O Space, offset 2Ah, bit 3(see page 7-66). 


Bit 6 GP1 Timer Automatic Reload—Setting this bit enables the GP1 timer to reload 
automatically after counting down to 0. 


Bits 5-4 GP1 Timer Base 
00 =disable (default) 
01=32 psec 
10=1 second 
11=1 minute 


Bit 3 GPO Timer Start— When this bit is set, the GPO timer loads the value defined 
by bits 15~8 of this register and starts counting down. The GPO timer is 
reloaded at the occurrence of certain peripheral events enabled in the GP 
Timer Reload Enable register in Function 3 I/O Space, offset 38h (see 
page 7-69). If no such event occurs and the GPO timer counts down to zero, 
then the GPO Timer Timeout Status bit is set. This bit is located at 
Function 3 I/O Space, offset 28h, bit 2 (see page 7-65). In addition, an SMI 
is generated if the GPO Timer Timeout Enable bit is set. This bit is located 
at Function 3 I/O Space, offset 2Ah, bit 2 (see page 7-66). 

Bit 2 GPO Timer Automatic Reload—Setting this bit enables the GPO timer to reload 
automatically after counting down to 0. 


Bits 1-0 GPO Timer Base 
00 =disable (default) 
01=1/16 second 
10=1 second 
11=1 minute 


Programming Interface Read Value Function 3 Offset 61h 


ia a ine es ee oO a 
it Name 


Reset 0 0 0 0 0 0 0 0 
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Bits 7-0 Offset 069i Read Vaiue—The vaiue returned by the register at offset 09h 
(Programming Interface) can be changed by writing the desired value to 
this location. 


Sub Class Read Value Function3 Offset 62h 


ii el cn 
it Name 


Reset 0 0 0 0 0 0 0 0 


Bits 7-0 Offset OAh Read Value—The value returned by the register at offset OAh 
(Sub Class Code) can be changed by writing the desired value to this 
location. 


Base Class Read Value Function3 Offset 63h 


ee ee 


Reset 0 0 0 0 0 0 0 0 


Bits 7-0 Offset OBh Read Value—The value returned by the register at offset OBh 
(Base Class Code) can be changed by writing the desired value to this 
location. 


7.6.3 Power Management I/O Space Registers 


Basic Power Management Control Status 


Power Management Status Offset 01h-00h RWC 
eitis| 4 | 3 | 2} | fo ft ep zie Ps | ets ft 2 tt [Bio 
0 0 0 0 


Reset 0 0 0 0 0 0 0 0 0 0 0 0 










The bits in this register are set only by hardware and can be reset by 
software by writing a one to the desired bit position. 


Bit 15 Wakeup Status (WAK_STS) (default = 0)—This bit is set when the system is in 
the suspend state and an enabled resume event occurs. Upon setting this 
bit, the system automatically transitions from the suspend state to the 
normal working state (from C3 to CO for the processor). 

Bits 14-12 Reserved (always reads 0) 

Bit 11 Power Button Override Status (PBOR_STS) (default = 0)—This bit is set when 
the PWRBTN input pin is continuously asserted for more than 4 seconds. 
The setting of this bit will reset the PB_STS bit and transition the system 
into the soft off state. 
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Bit 10 


Bit 9 
Bit 8 


Bit 7-6 
Bit 5 


Bit 4 


Bits 3-1 
Bit 0 
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RTC Status (RTC_STS) (default = 0)—This bit is set when the RTC generates 
an alarm in response to assertion of the RTC IRQ signal. 

Reserved (always reads 0) © 

Power Button Status (PB_STS) (default = 0)—This bit is set when the PWRBTIN 
signal is asserted Low. If the PWRBTN signal is held Low for more than 
four seconds, this bit is cleared, the PBOR_STS bit is set, and the system 
transitions into the soft off state. 

Reserved (always reads 0) 

Global Status (GBL_STS) (default = 0)—This bit is set by hardware when 
BIOS_RLS is set (typically by an SMI routine to release control of the SCI/ 
SMI lock). When this bit is cleared by software (by writing a one to this bit 
position) the BIOS_RLS bit is simultaneously cleared by hardware. 

Bus Master Status (BM_STS) (default = 0)—This bit is set when any system bus 
master requests the system bus, including all PCI master, ISA master and 
ISA DMA devices. 

Reserved (always reads 0) 

Timer Carry Status (TMR_STS) (default = 0)—This bit is set when the 23rd 
(31st) bit of the 24 (32) bit ACPI power management timer changes. 


Power Management Enable Offset 3h-2h 






Reset 


Bit 15-11 


Bit 10 


Bit 9 
Bit 8 


Bits 7-6 
Bit 5 


Bits 4-1 


Registers 


Ce ee Ce 
0 


0 0 0 0 0 0 0 0 0 0 0 0 0 0 


The bits in this register correspond to the bits in the Power Management 
Status Register at Function 3, offset01h—00h. 
Reserved (always reads 0) 


RTC Enable (RTC_EN) (default = 0)—This bit can be set to trigger either an 
SCI or an SMI (depending on the setting of the SCI_EN bit) to be 
generated when the RTC_STS bit is set. 


Reserved (always reads 0) 


Power Button Enable (PB_EN) (default = 0)—This bit can be set to trigger 
either an SCI or an SMI (depending on the setting of the SCI_EN bit) to be 
generated when the PB_STS bit is set. 


Reserved (always reads 0) 


Global Enable (GBL_EN) (default = 0)—This bit can be set to trigger either an 
SCI or an SMI (depending on the setting of the SCI_EN bit) to be 
generated when the GBL_STS bit is set. 


Reserved (always reads 0) 
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Bit 0 ACP! Timer Enable (TMR_EN) (default = 0)—This bit can set to trigger 


either an SCI or an SMI (depending on the setting of the 
generated when the TMR_STS bit is set. 


Power Management Control Offset 05h-04h | RW 
pitts] 14 | 3 | zt fw] ot et tte tT ptt 2 Bio 


Reset 0 0 0 0 0 O O O O O O 0 0 .0 0 0 










Bits 15-14 Reserved (always reads 0) 


Bit 13 Sleep Enable (SLP_EN) (always reads 0)—This is a write-only bit. Reads from 
this bit always return zero. Writing a one to this bit causes the system to 
sequence into the sleep (suspend) state defined by the SLP_TYP field, 
bits 12-10. 


Bits 12-10 Sleep Type (SLP_TYP) 

000 = Soft Off (also called Suspend to Disk). The Vpps power plane is 
turned off while the Vpp-5VSB and Vpp-RTC (VBAT) planes 
remain on. | | 

010 = Power On Suspend. All power planes remain on but the processor is 
put into the C3 state. 

0x1 = Reserved 

1ixx = Reserved 


Note: To facilitate hardware design, minimal interface exists between 
powered and non-powered planes in either sleep state. | 


Bits 9-3 Reserved (always reads 0) 


Bit 2 Global Release (GBL_RLS) (default = 0)—This bit is set by ACPI software to 
indicate the release of the SCI/SMI lock. When this bit is set, hardware 
automatically sets the BIOS_STS bit. GBL_RLS is cleared by hardware 
when the BIOS_STS bit is cleared by software. Note that setting this bit 
will generate an SMI if the BIOS_EN bit is set (bit 5 of the Global Enable. 
register at offset 2Ah). 


Bit 1 Bus Master Reload (BMS_RLD) (default = 0)—This bit is used to enable the 
occurrence of a bus master request to transition the processor from the C3 
state to the CO state. 


Bit 0 SCI Enable (SCILEN)—This bit determines whether a power management 
event generates an SCI or SMI. 
0 = Generate SMI (default) 
1 =Generate SCI 


Note: Certain power management events can be programmed individually to 
generate an SCI or SMI independent of the setting of this bit. Refer to 
the General Purpose SCI Enable and General Purpose SMI Enable 
registers at Function 3, offsets 22h and 24h, on page 7-63. Also, 


7-60 Registers 


Preliminary Information AMDZI 
21095A/0—March 1997 AMD-645 Peripheral Bus Controller Data Sheet 


TMR_STS & GBL_STS always generate an SCI and BIOS_STS always 
generates an SMI. 


Power Management Timer Offset OBh-08h RW 
BitName [Bonded Timer Vaue 
0 0 


Reset 


Bits 31-24 Extended Timer Value (ETM_VAL)—This field reads back 0 if the 24-bit timer 
option is selected in configuration register Function 3, offset 41h, bit 3 
(see page 7-55). 

Bits 23-0 Timer Value (TMR_VAL)—This read-only field returns the running count of 
the power management timer. This timer is a 24-/32-bit counter driven by 
a 3.579545-MHz clock derived from an external 14.31818-MHz input when 
the system is in the SO (working) state. The timer is reinitialized to zero 
during a reset and continues counting until the 14.31818 MHz input to the 
chip is stopped. The clock retains its value when the external timing 
source is stopped, and continues to count from that value when the clock 
is restarted without a reset. 


Processor Power Management Registers 
Processor Control Offset 13h-10h RW 


it Nae 
0 0 0 


Reset 0 


Bits 31-5 Reserved (always reads 0) 
Bit 4 Throttling Enable (THT_EN)—This bit determines the effect of reading the 
P_LVL2 port 
0 =Reading the P_LVL2 port asserts STPCLK and suspends the processor 
1 =Reading the P_LVL2 port enables clock throttling by modulating the 
STPCLK signal with a duty cycle determined by bits 3-1 of this 
register. 
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Bits 3-1 Throttling Duty Cycle (THT _DTY)—This 3-bit field determines the duty cycle of 


the STPCLK signal when the system is in throttling mode (i.e., THT_EN is 
set to one and the register P_LVL2 is read). The duty cycle indicates the 
percentage of time the STPCLK signal is asserted while the THT_EN bit is 
set. The field is decoded as follows: 

000 = Reserved 

001 = 0-12.5% 

010 = 12.5-25% 

011 = 25-37.5% 

100 = 37.5-50% 

101 = 50-62.5% 

110 = 62.5-75% 

111 = 75-87.5% 


Bit 0 Reserved (always reads 0) 


Processor Level 2(P_LVL2) Offset 14h 
2s SE Sa SR SN Ses VO 
it Name 


Reset 0 0 0 0 0 0 0 0 


Bits 7-0 LVL2 (always reads 0)—-Reads from this register put the processor in the 
C2 clock state determined by the THT_EN bit. Reads from this register 
return all zeros; writes to this register have no effect. 


Processor Level 3(P_LVL3) Offset 15h 
i nee ea eS VN BS 
it Name 


Reset 0 0 0 0 0 0 0 0 


Bits 7-0 LVL3 (always reads 0)—Reads from this register put the processor in the 
C3 clock state with the STPCLK signal asserted. Reads from this register 
return all zeros. Writes to this register have no effect. 


General Purpose Power Management Registers 


General Purpose Status (GP_STS) Offset 21h-20h RWC 
esp TatTetu~eys|si;7[s ;s ;*|[s [2|7 eo 


Reset O° QO 0 0 0 O O 0 O O 0 0 0 0 0 0 






Bits 15-10 Reserved (always reads 0) 
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Bit 9 USB Resume Status (USB _STS)—This bit is set when a USB peripheral 
generates a resume event. 

Bit 8 Ring Status (RI_STS)—This bit is set when the RI input is asserted low. 

Bit 7 EXTSMI7 Toggle Status (EXT7_STS)—This bit is set when the EXTSMI7 pin is 
toggled. 

Bit 6 EXTSMI6 Toggle Status (EXT6_STS)—This bit is set when the EXTSMIE6 pin is 
toggled. 

Bit 5 EXTSMIS5 Toggle Status (EXT5_STS)—This bit is set when the EXTSMIS5 pin is 
toggled. 

Bit 4 EXTSMI4 Toggle Status (EXT4_STS)—This bit is set when the EXTSMI4 pin is 
toggled. 

Bit 3 EXTSMI3 Toggle Status (EXT3_STS)—This bit is set when the EXTSMI3 pin is 
toggled. 

Bit 2 EXTSMI2 Toggle Status (EXT2_STS)—This bit is set when the EXTSMI2 pin is 
toggled. . 

Bit 1 EXTSMI1 Toggle Status (EXT1_STS)—This bit is set when the EXTSMIiI pin is 
toggled. 

Bit 0 EXTSMIO Toggle Status (EXTO_STS)—This bit is set when the EXTSMIO pin is 
toggled. 


Note: Bits 9-0 correspond one-for-one with the bits of the General Purpose SCI 
Enable (offset 23h-22h) and General Purpose SMI Enable registers 
(offset 25h—24h). An SCI or SMI is generated if the corresponding bit of 
the General Purpose SCI or SMI Enable registers, respectively, 1s set. 
Bits 9-0 are set only by hardware and can be cleared only by writing a 
one to the desired bit. 


General Purpose SCI Enable Offset 23h-22h RW 
ersputeret[n~ols[e;7[e;s]4* [sy] eo 











Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15-10 Reserved (always reads 0) 


Bit 9 Enable SCI on setting of the USB_STS bit (default = 0) 
Bit 8 Enable SCI on setting of the RI_STS bit (default = 0) 
Bit 7 Enable SCI on setting of the EXT7_STS bit (default = 0) 
Bit 6 Enable SCI on setting of the EXT6_STS bit (default = 0) 
Bit 5 Enable SCI on setting of the EXT5_STS bit (default = 0) 
Bit 4 Enable SCI on setting of the EXT4_STS bit (default = 0) 
Bit 3 Enable SCI on setting of the EXT3_STS bit (default = 0) 
Bit 2 Enable SCI on setting of the EXT2_STS bit (default = 0) 
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Bit 1 Enable SC! on setting of the EXT1_STS bit (default = 0) 
Bit 0 Enable SCI on setting of the EXTO_STS bit (default = 0) 


These bits allow generation of an SCI using a separate set of conditions 
from those used for generating an SMI. 


General Purpose SMI Enable Offset 25h-24h 


meee Pew ee 
0 0 


Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 






Bit 15-10 Reserved (always reads 0) 


Bit 9 Enable SMI on setting of the USB_STS bit (default = 0) 
Bit 8 Enable SMI on setting of the RI_STS bit (default = 0) 

Bit 7 Enable SMI on setting of the EXT7_STS bit (default = 0) 
Bit 6 Enable SMI on setting of the EXT6_STS bit (default = 0) 
Bit 5 Enable SMI on setting of the EXT5_STS bit (default = 0) 
Bit 4 Enable SMI on setting of the EXT4_STS bit (default = 0) 
Bit 3 Enable SMI on setting of the EXT3_STS bit (default = 0) 
Bit 2 Enable SMI on setting of the EXT2_STS bit (default = 0). 
Bit 1 Enable SMI on setting of the EXT1_STS bit (default = 0) 
Bit 0 Enable SMI on setting of the EXTO_STS bit (default = 0) 


These bits allow generation of an SMI using a separate set of conditions 
from those used for generating an SCI. 


Power Supply Control Offset 27h-26h RW 
mespuTsetetu;ols;*®];77e]si;* [3 [71/1 eto, 
0 0 0 0 0 0 0 0 0. 0 0 0 0 0 


Reset 0 0 






Bit 15-11 Reserved (always reads 0) 


Bit10 Ring PS Control (RI_PS CTL) (default = 0)—This bit enables setting the 
RI_STS bit to turn on the Vpp_5V power plane by setting PWRON = 1. 
Bit 9 Power Button Control (PB_CTL) (default = 0)—This bit is used to set the 


PB_STS bit to resume the system from suspend Soa on the Vpp_>V 
power plane by setting PWRON = 1). 


Bit 8 RTC PS Control (RTC_PS_CTL) (default = 0)—This bit enables setting the 
RTC_STS bit to resume the system from suspend (turn on the Vpp_5V 
power plane by setting PWRON = 1). 


Bit 7-1 Reserved (always reads 0) 
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Bit 0 EXTSMIO Toggle PS Control (E0_PS CTL) (default = 0)—This bit enables the 
setting of the EXTO_STS bit to resume the system from suspend (turn on 
the Vpp_5V power plane by setting PWRON = 1). 


Generic Power Management Registers 


Global Status Offset 29h-28h RWC 
esp ep etetu[w]s];s*T7{s [>] [3 [| 1 | wo, 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Reset 0 






Bit 15-7 Reserved (always reads 0) 


Bit 6 Software SMI Status (SW_SMISTS) (default = 0)—This bit is set when the 
SMI_CMD port (offset 2Fh) is written. 
Bit 5 BIOS Status (BIOS_STS) (default = 0)—This bit is set when the GBL_RLS bit is 


set (typically by the ACPI software to release control of the SCI/SMI lock). 
When this bit is reset (by writing a one to this bit position) the GBL_RLS 
bit is reset at the same time by hardware. 


Bit 4 Legacy USB Status (LEG_USB_ STS) (default = 0)—This bit is set when a legacy 
USB event occurs. 

Bit 3 GP1 Timer Time Out Status (GP1TO_STS) (default = 0)—This bit is set when the 
GP1 timer times out. 

Bit 2 GPO Timer Time Out Status (GPOTO_ STS) (default = 0)—This bit is set when the 
GPO timer times out. 

Bit 1 Secondary Event Timer Time Out Status (STTO_STS) (default = 0)—This bit is set 
when the secondary event timer times out. 

Bit 0 Primary Activity Status (PACT_STS) (default = 0)—This bit is set at the 


occurrence of any enabled primary system activity (see the Primary 
Activity Detect Status register at offset 30h, page 7-67, and the Primary 
Activity Detect Enable register at offset 34h, page 7-68). After checking 
this bit, software can check the status bits in the Primary Activity Detect 
Status register at offset 30h to identify the specific source of the primary 
event. Setting this bit can be enabled to reload the GPO timer (see bit 0 of 
the GP Timer Reload Enable register at offset 38h, page 7-69). Note that 
an SMI can be generated based on the setting of any of the above bits (see 
the bit descriptions of the Global Enable register, offset 2Ah, page 7-66). 
The bits in this register are set only by hardware and can be cleared only 
by writing a one to the desired bit position. 
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Global Enable Offset 2Bh-2Ah | RW 


peste [o[e@[n[ w]e» ]e]7[*][s]*[3]2] 1 | mo 
0 0 0 0 0 0 0 0 0 0 aU 0 0 0 0 


Reset 0 






Bit15-7 Reserved (always reads 0) 


Bit 6 Software SMI Enable (SW_SMI_EN) (default = 0\—T his bit can be set to trigger 
an SMI when the SW_SML STS bit is set. 

Bit 5 BIOS Enable (BIOS_EN) (default = 0)—This bit can be set to trigger an SMI 
when the BIOS STS bit is set. 

Bit 4 Legacy USB Enable (LEG_USB_EN) (default = 0)—This bit can be set to trigger 
an SMI when the LEG_USB STS bit is set. 

Bit 3 GP! Timer Time Out Enable (GP1TO_EN) (default = 0)—This bit can be set to 
trigger an SMI when the GP1TO_STS bit is set. 

Bit 2 GPO Timer Time Out Enable (GPOTO_EN) (default = 0)—This bit can be set to 
trigger an SMI when the GPOTO_STS bit is set. 

Bit 1 _ Secondary Event Timer Time Out Enable (STTO_EN) (default = 0) This bit can be 
set to trigger an SMI when the STTO_STS bit is set. 

Bit 0 Primary Activity Enable (PACT_EN) (default = 0)—This bit can be set to trigger 


an SMI when the PACT STS bit is set. 


Global Control (GBL_CTL) Offset 2Dh-2Ch 


meri etal ates series 
[ReneS Reed S| | OR | 


Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 






Bit 15-9 Reserved (always reads 0) 


Bit 8 SMI Active (INSMI) 
0=SMI Inactive (default) — 
1=SMI Active. If bit 4 (SMIIG) is set, bit 8 must be cleared by writing a 1 
to it before the next SMI can be generated. 
Bit 7-5 Reserved (always reads 0) 
Bit 4 SMI Lock (SMIIG) (RWC) 
0 =Disable SMI Lock (default) 
1 =Enable SMI Lock (SMI low to gate for the next SMI) 


Bit3 == Reserved (always reads 0) 
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Bit 2 Power Button Triggering—Set this bit to prevent the situation in which 
PB_STS is set to wake up the system, then reset by PBOR_STS to switch 
the system into the soft-off state. Bit 2 must be cleared to comply with 
ACPI v. 0.9. 

0 =SCI/SMI generated by PWRBTN low level 
1 =SCI/SMI generated by PWRBIN rising edge 

Bit 1 BIOS Release (BIOS RLS)—This bit is set by legacy software to indicate 
release of the SCI/SMI lock. Upon setting of this bit, hardware 
automatically sets the GBL_STS bit. This bit is cleared by hardware when 
the GBL_STS bit cleared by software. 

Note: If the GBL_EN bit 1s set (bit 5 of the Power Management Enable 
register at offset 2h), then setting this bit causes an SCI to be generated 
(because setting this bit causes the GBL_STS bit to be set). 


Bit 0 SMI Enable (SMI_EN) 
0 = Disable all SMI generation 
1 = Enable SMI generation 


SMI Command (SMI_CMD) Offset 2Fh 


Pere De ee a 


Reset 0 0 0 0 0 0 0 0 


Bit 7-0 SMI Command—Writing to this port sets the SW_SML_STS bit. Note that if 
the SW_SML_EN bit is set (see bit 6 of the Global Enable register at offset 
2Ah), then an SMI is generated. 


Primary Activity Detect Status Offset 33h-30h RWC 
FECES EN ED OO 


Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
meee yeTe[uywls]e]7[s][s[*][s 27] ° [eo 
0 0 0 0 0 


Reset 0 0 0 0 0 0 0 0 0 0 0 














These bits correspond to the Primary Activity Detect Enable bits 1n offset 
37h-34h. 


Bit31-8 Reserved (always reads 0) 


Bit 7 Keyboard Controller Access Status (KBC_STS)—Set if the keyboard controller is 
accessed via I/O port 60h. 


Bit 6 Serial Port Access Status (SER_STS)—Set if the serial port is accessed via I/O 
ports 3F8h-3FFh, 2F8h-2FFh, 3E8h-3EFh, or 2E8h-2Efh (COM1'-4, 
respectively). 
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Gg 
on 
Vi 


Bit 4 


Bit 3 


Bit 2 
Bit 1 


Bit 0 


Parae: Port Access Status (PAR_STS)—Set if the paraliel port is accessed via L/ 
O ports 278h-27Fh or 378h-37Fh (LPT2 or LPT D. 


Video Access Status (VID_STS)—Set if the parallel port is accessed via I/O 
ports 278h-—27Fh or 378h-37Fh (LPT2 or LPT1). 


IDE / Floppy Access Status (IDE_STS)—-Set if the parallel port is accessed via I/O 
ports 278h-27Fh or 378h-37Fh (LPT2 or LPT1). 


Reserved (always reads 0) 


Primary Interrupt Activity Status (PIRQ_ STS)—This bit is set when a primary 
interrupt occurs. Primary interrupts are enabled in the Primary Interrupt 
Channel register at Function 3, PCI configuration register offset 44h (see 
page 7-56). 

ISA Master / DMA Activity Status (DRQ_STS)—This bit is set by ISA master or 
DMA activity. 


The bits in this register correspond to the bits in the Primary Activity 
Detect Enable register at offset 34h (page 7-67). If the corresponding bit is 
set in that register, setting the bit in this register will cause the 
PACT_STS bit to be set (bit 0 of the Global Status register at offset 28h, 
page 7-65). Setting of PACT_STS can be set up to enable a "Primary 
Activity Event", where an SMI will be generated if PACT_EN is set (bit 0 
of the Global Enable register at offset 2Ah, page 7-66) and/or the GPO 
timer will be reloaded if the GPO Timer Reload on Primary Activity bit is 
set (bit 0 of the GP Timer Reload Enable register at offset 38h, page 7-69). 


Bits 3-7 in this register also correspond to bits 3-7 of the GP Timer Reload 
Enable register at offset 38h. If the corresponding bit is set in that 
register, setting the bit in this register will cause the GP1 timer to be 
reloaded. 


All bits of this register are set only by hardware and can be cleared only 
by writing a one to the desired bit. All bits default to 0. 


Primary Activity Detect Enable Offset 37h-34h RW 


Reset 


Reset 


Bit 31-8 


7-68 


esto [=] *l7[sls[lul@[al~»[ eel ioe 


pew TeTe[v[el*[*]7[s[s][*[*]2\ 1 [wo 
0 








0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 





0 0 0 0 0 0 0 0 0 0 0 0 0 0 


These bits correspond to the Primary Activity Detect Status bits in offset 
33h-30h. 


Reserved (always reads 0) 
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Bit 7 Keyboard Controller Status Enable (KBC_EN) 
0=Don’t set PACT_STS if KBC_STS is set (default) 
1=Set PACT_STS if KBC_STS is set 

Bit 6 Serial Port Status Enable (SER_EN) 
0 =Don’t set PACT_STS if SER_STS is set (default) 
1=Set PACT_STS if SER_STS is set 

Bit 5 Parallel Port Status Enable (PAR_EN) 
0=Don’t set PACT_STS if PAR_STS is set (default) 
1=Set PACT_STS if PAR_STS is set 

Bit 4 Video Status Enable (VID_EN) 
0=Don’t set PACT_STS if VID_STS is set (default) 
1=Set PACT_STS if VID_STS is set 

Bit 3 IDE / Floppy Status Enable (IDE_EN) 
0=Don’t set PACT_STS if IDE_STS is set (default) 
1=Set PACT_STS if IDE_STS is set 

Bit 2 Reserved (always reads 0) 


Bit 1 Primary INTR Status Enable (PIRQ_EN) 
0=Don’t set PACT_STS if PIRQ_STS is set (default) 
1=Set PACT_STS if PIRQ_ STS is set 


Bit 0 ISA Master / DMA Status Enable (DRQ_EN) 
0=Don’t set PACT_STS if DRQ_ STS is set (default) 
1=Set PACT_STS if DRQ_STS is set 


Note: Setting any of bits 7-0 also sets the PACT_STS bit (bit 0 of offset 28h), 
which reloads the GPO timer (if PACT_GPO_EN is set) or generates an 
SMI (if PACT_EN 1s set). 


GP Timer Reload Enable Offset 3Bh-38h RW 

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

meispeTeterufTefls;*;7]*]s]*,|s [2]1 | mo 
0 0 0 0 0 0 0 0 0 0 0 














Reset 0 0 0 0 0 


All bits in this register default to 0 on power up. 


Bit31-8 § Reserved (always reads 0) 


Bit 7 Enable GP1 Timer Reload on KBC Access 
1 = setting KBC_STS causes GP1 timer to reload 
Bit 6 Enable GP1 Timer Reload on Serial Port Access 


1 = setting SER_STS causes GP1 timer to reload 
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Bit 5 Reserved (always reads 0) 
Bit 4 Enable GP1 Timer Reload on Video Access 
1 = setting VID_STS causes GP1 timer to reload 
Bit 3 Enable GP1 Timer Reload on IDE/Floppy Access 


1 = setting IDE_STS causes GP1 timer to reload | 


Bit 2-1 Reserved (always reads 0) 


Bit 0 Enable GPO Timer Reload on Primary Activity 
1 = setting PACT_STS causes GPO timer to reload. Primary activities are 
enabled via the Primary Activity Detect Enable register (offset 37h-—34h) 
with status recorded in the Primary Activity Detect Status register (offset 
33h-30h). © 


General Purpose I/O Registers | 
GPIO Direction Control (GPIO_DIR) Offset 40h RW 


[7 | 6 [| 5 | * [| = |? | 1 | m0 
it Name 
Reset 0 0 0 0 0 0 0 0 


Bit 7-5 Reserved (always reads 0) 


Bit 4 GP104_DIR 
0 =Pin 136 is GPIO4 input (default) 
1 =Pin 136 is GPIO4 output (if offset 40h bit 7 = 1) 
If offset 40h bit 7 = 0 (PCI Configuration Function 3 offset 40h 
GPIO4_CFG bit), pin 136 is the GPO_WE output, independent of the state 
of this bit. 


Bit 3 GP103_DIR 
0 = Pin 92 is GPIO3 input (default) 
1 =Pin 92 is GPIO3 output (if offset 40h bit 6 = 1) 
If offset 40h bit 6 = 0 (PCI Configuration Function 3 offset 40h 
GPIO3_CFG bit), pin 92 is the GPI_RE output, independent of the state of 
this bit. 


Bit 2 GPIO2_DIR 
0 =Pin 88 is GPIO2 / I2CD1 input (default) 
1 =Pin 88 is GPIO2 /I2CD1 output 

Bit 1 GPIO1_DIR 
0 =Pin 87 is GPIO1 / I2CD2 input (default) 
1 =Pin 87 is GPIO1 / I2CD2 output 
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Bit 0 GPI0O0_DIR 
0 =Pin 94 is GPIOO input (default) 
1 =Pin 94 is GPIOO output 


GPIO Port Output Value (GPIO VAL) Offset 42h RW 
ie ee ee ie ee 
i Name 

0 0 0 0 0 


Reset 0 0 0 


Bit 7-5 Reserved (always reads 0) 


Bit 4 GP1i04_VAL—Write output value for the GPIO4 pin if the port is available 
(GPIO4_CFG = 1 in PCI configuration register Function 3, offset 40h). The 
input state of the GPIO4 pin can be read from register EXTSMI_VAL bit 
4, 

Bit 3 GPIO3_VAL—Write output value for the GPIO3 pin if the port is available 
(GPIO3_CFG = 1 in PCI configuration register Function 3, offset 40h). The 
input state of the GPIO3 pin can be read from register EXTSMI_VAL bit 


3. 

Bit 2 GPIO2_VAL—Write output value for the GPIO2 (I2CD2) pin. The input state 
of the GPIO2 pin can be read from register EXTSMI_VAL bit 2. 

Bit 1 GPIO1_VAL—Write output value for the GPIO1 (I2CD1) pin. The input state 
of the GPIO1 pin can be read from register EXTSMI_VAL bit 1. © 

Bit 0 GPIO0_VAL—Write output value for the GPIOO pin. The input state of the 
GPIOO pin can be read from register EXTSMI_VAL bit 0. 

GPIO Port Input Value (EXTSMI_VAL) Offset 44h RO 


pe [| s [| 5 | * | 3 | >? | 1 | mo 
bt Nae 
0 0 0 0 0 0 0 0 


Reset 


Depending on the configuration, up to eight external SCI/SMI ports are 
available as indicated below. The state of inputs EXTSMI7—EXTSMI0 can 
be read in this register. | 


Bit 7 EXTSMI7 Input Value 
GPIO3_CFG = 0: EXTSMI7 on XD7 (pin 122) 
GPIO3_CFG = 1: EXTSMI7 function not available 
Bit 6 EXTSMIG6 Input Value 
GPIO3_CFG = 0: EXTSMI6 on XD6 (pin 121) 
GPIO3_CFG = 1: EXTSMI6 function not available 
Bit 5 EXTSMIS5 Input Value 
GPIO3_CFG = 0: EXTSMI5 on XD5 (pin 119) 
GPIO3_CFG = 1: EXTSMI5 function not available 
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Bit 4 EXTSMI4 Input Value 


GPIO4_CFG =0: 
GPIO3_CFG = 0: EXTSMI4 on XD4 (pin 118) 
GPIO3_CFG = 1: EXTSMI4 function not available 
GPIO4_CFG = 1: EXTSMI4 on GPIO4 (pin 136) 
Bit 3 EXTSMIS Input Value 
GPIO3_CFG = 0: EXTSMI3 on XD3 (pin 117) 
GPIO3_CFG = 1: EXTSMI3 on GPIO3 (pin 92) 


Bit 2 EXTSMI2 Input Value (on GP1O2 pin 88) 
Bit 1 EXTSMIT Input Value (on GPIO1 pin 87) 
Bit 0 EXTSMIo Input Value (on GP1O0 pin 94) 


Note: GPIO3_CFG and GPIO4_CFG are located in PCI configuration register 
Function 3, offset 40h. 


GPO Port Output Value (GPO VAL) Offset 47h-46h RW 


ust Tete tn [ops tet ts ts tsps [ats ae! 


Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 






Reads from this register return the last value written (held on chip). 


Bit 15-8 §GPO15-8 Value.—Output port value for the external GPO port connected to 
SD15-8. This port is available only if the GPIO4_ CFG bit is cleared to 
define pin 136 as GPO_WE. 


Bit 7-0 GPO7-0 Value.—Output port value for the external GPO port connected to 
XD7-0. This port is available only if the GPIO4_CFG bit is cleared to 
define pin 136 as GPO_WE. 


Note: GPIO4_CFG is in PCI register Function 3, offset 40h, page 7-54. 


GP] Port Input Value (GPI_VAL) Offset 49h-48h RO 
aesTeTeleiu[@ls;el[7[s;s];*]3 211 0 


Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 






Reads from this register are ignored (and return a value of 0). 


Bit 15-8 GPI15-8 Value. Input port value for the external GPI port connected to 
SD15-8. This port is available only if the GPIO3_CFG bit is cleared to 
define pin 92 as GPI_RE. 

Bit 7-0 GPI7-0 Value. Input port value for the external GPI port connected to XD7- 
XDO. This port is available only if the GPIO3_CFG bit is cleared to define 
pin 92 as GPT_RE. 


Note: GPIO3_CFG is in PCI configuration register Function 3, offset 40h. 
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Electrical Data 


8.1 Absolute Ratings 


Electrical Data 


Long-term reliability and functional integrity of the AMD-645 
Peripheral Bus Controller are guaranteed as long as it is not 
subjected to conditions exceeding the absolute ratings listed in 
Table 11-1. 


Table 8-1. Absolute Maximum Ratings 


| Parameter | Minimum | Maximum | Unit 
i Mt a NU RE 


soaeeempeatee [|e 
inputVotoge S| Si *d Cage 
fompavetgeVan=50 [05 | 88 | age 


Warning: Stress above the parameters listed can cause 
permanent damage to the device. Functional operation of this 
device should be restricted to the described conditions. 









Table 8-2. Absolute Ratings 


— Ae 2 
a 


Note: 


1. Vpw (the voltage on any J/O pin) must not be greater than 0.5 V above the voltage being 
applied to Vpp3. In addition, the Vpjy voltage must never exceed 4.0 V. 
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8.2 Operating Ranges 


The functional operation of the AMD-645 Peripheral Bus 
Controller is guaranteed if the voltage and temperature 
parameters are within the limits defined in Table 11-2. 


Table 8-3. Operating Ranges 


Parameter | Minimum | —Typkat | Maximum | Comments 
Yon at 


Note: 
1. Vpp and Vpn; are referenced from Vss 













8.3 DC Characteristics 


Table 8-4. DC Characteristics 


Preliminary Data 
Symbol Parameter Description 


Ee ee 
bo | SV Power Supp Curent 
bos [33 VPover Supp Curent 
Notes: 


1. Vpp3 refers to the voltage being applied to Vppz during functional operation. 
Vpp =5.25 V— The maximum power supply current must be taken into account when designing a power supply. 
Vop3 = 3.465 V— The maximum power supply current must be taken into account when designing a power supply. 
| Refers to inputs and //O without an internal pullup resistor and 0 S Viy S Vppz 
. Refers to inputs with an internal pullup and Vy = 0.4 V. 
. Refers to inputs with an internal pulldown and Vj, = 2.4 V. 
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Table 8-4. DC Characteristics (continued) 


Symbol Parameter Description 
ML 
Cin 


cpt soap Cents wih Pup 
ae [ptebage aren is wth Puldown 
fw [input Caactanee 
\/O Capacitance 


Vpp3 refers to the voltage being applied to Vppz during functional operation. 
Vpp = 5.25 V— The maximum power supply current must be taken into account when designing a power supply. 
Vpp3 = 3.465 V— The maximum power supply current must be taken into account when designing a power supply. 
. Refers to inputs and /O without an internal pullup resistor and 0 S Viy S Vppz 
. Refers to inputs with an internal pullup and V;, = 0.4 V. 
. Refers to inputs with an internal pulldown and Vj, = 2.4 V. 





8.4 Power Dissipation 


Table 11-4 shows typical and maximum power dissipation of 
the AMD-645 Peripheral Bus Controller during normal and 
reduced power states. The measurements are taken with PCLK 
= 33 MHz, Vpp = 5.0V and Vpp3 = 3.3V. 


Table 8-5. Typical and Maximum Power Dissipation 


Clock Control State Typical (Note 1) | Maximum (Note 2) | Comments —_ | 
Norma Thermal Power 


Typical power is measured during instruction sequences or functions associated with normal system 


operation. 


. Maximum power ts determined for the worst-case instruction sequence or function for the listed clock control 
states. 


The maximum power dissipated in the normal clock control state must be taken into account when designing 
a solution for thermal dissipation for the AMD-645 Peripheral Bus Controller processor. 
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9 Switching Characteristics 


Switching Characteristics 


This section summarizes the AMD-645 Peripheral Bus 
Controller signal switching characteristics. Valid delay, float, 
setup, and hold timing specifications are listed. 


All signal timings are based on the following conditions: 


The target signals are input or output signals that are 
switching from logical 0 to 1, or from logical 1 to 0. 


Measurements are taken from the time the reference signal 
(CCLK, PCLK, or RESET) passes through 1.5 V to the time 
the target signal passes through 1.5 V. 


All signal slew rates are 1 V/ns, from 0 V to 3 V (rising) or 3 
V to 0 V (falling). 


Parameters are within the operating range listed in Table 
8-1 on page 8-1. 


The load capacitance (C;) on each signal is 0 pF. 
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PCLK Switching Characteristics 


w 


Table 9-1 contains the switching characteristics of the PCLK 
input to the AMD-645 Peripheral Bus Controller as measured 
at the voltage levels indicated by Figure 9-1. 


The PCLK period stability specifies the variance (jitter) 
allowed between successive periods of the CLK input 
measured at 1.5 V. This parameter must be considered as one 
of the elements of clock skew between the AMD-645 
Peripheral Bus Controller and the system logic. 


Table 9-1. CLK Switching Characteristics for 33-MHz PCI Bus 


Preliminary Data | 
Symbol Parameter Description Comments 


—— 
| 










CLK fall time 1 V/ns 


CLK rise time 1 V/ns 4V/ns | ot | 
CLK period stability + 250 ps ae 


Note: | 
1. Jitter frequency power spectrum peaking must occur at frequencies greater than (CCLK frequency)/3 or less than 500 KHz. 


— 
af 
ee 

a 
a 

| note 


2.0V 
—15V | ty 


0.8V 


Figure 9-1. PCLK Waveform 
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Table 9-2. USBCLK Switching Characteristics for 12-MHz USB Bus 


mt Parameter Description 
a [ier 
Output fall time 
Output rise time 


Receiver differential skew 


5 Sure iereisew 
| 

[single-ended dverstew 
— 





Table 9-3. USBCLK Switching Characteristics for 1.5-MHz USB Bus 


ra) ee 
Parameter Description Min | Max 
ee 
ae 
= es 
= eee: 
eae 














[[oupattarine «TBs | 30005 
Pe [oiptrsetme 
ee 
[[Reccverdifereniaisew | | toms [| 
(__[Singleended drverstew | | toms [| 
[Trewern ee! ARLE! 


Note: 
Jitter frequency power spectrum peaking must occur at frequencies greater than (CCLK frequency)/3 or less than 500 KHz. 
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Table 9-4. _ BCLK Switching Characteristics for 8-MHz Bus 







Parameter Description 


a 
a 






i [ccightne =| 
[| aedktowtine [as 
(4 [aekisetine 
(5 [caine 


Note: 
Jitter frequency power spectrum peaking must occur at frequencies greater than (CCLK frequency)/3 or less than 500 KHz. 





Table 9-5. OSC Switching Characteristics for 14.3182-MHz Bus 


Clock period 
Clock High time 
Clock Low time 
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9.2. ‘Valid Delay, Float, Setup, and Hold Timings 


Data In 


The following valid delay and float timings for output signals 
during functional operation are relative to the rising edge of 
the given clock. The maximum valid delay timings are 
provided to allow a system designer to determine if setup 
times can be met. Likewise, the minimum valid delay timings 
are used to analyze hold times. 


The setup and hold time requirements for the AMD-645 
Peripheral Bus Controller input signals presented here must 
be met by any device that interfaces with it to assure the 
proper operation of the AMD-645 Peripheral Bus Controller. 


+ ty th ——| 


GI te 
a ae es 


Figure 9-2. Setup, Hold, and Valid Delay Timing Diagram 
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9.3. PCI Interface Timing 


Table 9-6. PCI Interface Timing 






Preliminary Data 





Symbol Parameter Description 


G 12 ns 
, C/BE3-C/BEO 
AD31-AD0 hold Time 


Hold time for FRAME, STOP, TRDY, DEVSEL, IRDY, 
C/BE3-C/BEO 


AD31-AD0 valid delay (address phase) 
AD31-ADO valid delay (data phase) 
vd | valid gel for FRAME, STOP, TRDY, DEVSEL, IRDY 








2 ns 
2 ns 


2 ns 


2 ns 


| 


PGNT valid delay 
pea i FRAME, STOP, TRDY, DEVSEL, IRDY 


28 ns | (note 1) 
as [2 f 


tra 


- 
N 


ele 


PREQ to PGNT Latency 2 clks 


Note: 
1. Measurements are taken with a 50pF load, unless otherwise noted. 
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9.4 ISA Interface Timing 


Table 9-7. ISA Master Interface Timing 


Parameter Description 


tua LA23-LA17 setup to BALE 150 ns 


tsuab LA23-LA17 setup to MEMx 173 ns 


X 


Preliminary Data 






Symbol 


P| © 
(N {| GN 


|| ee gee tee] ee dtaee 
Wi] Ww] Ww] Al wl w 


X 
‘LA23-LA17 to MEMCS16 hold 
MEMR to SD15-SDO hold time 


oe 


P| © 
Ni} 





SA19-SAO, SBHE to MEMCS16 valid 
delay 


LA23-LA17 to MEMCS16 valid 
vd6b delay 


= 
ws 


tha 
ths 
tai 
tyd5 
Wdea 


35 ns 9-3 


a 
ee 


200 ns 9-3 
9-3 
9-3 
9-3 
9-3 
9-3 


78 ns 
150 ns 


X 
MEM«x active pulse width 225 ns 
MEMx inactive pulse width 163 ns 
IOCHRDY inactive pulse width 120 ns 
MEMR to SD15-SDO float delay 9-3 


tidio = | MEMW to SD15-SD0 float delay 105 ns 9-3 


Note: 
Measurements are taken with no load. 


ite) 


‘ 


9-3 


P| © 
CN] ON 
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| tow lvdi tow 
BALE 


hé 
CNL 2 co nec ag cs ace I oem ee ee ee ee lt ee 


SIUSSAD, SET la a es ee 


| h9 
tvdéa ieee | 
tdéb ey 


ZEROWS 


| t 
JOCHRDY ies —— 
SD15-SDO read i ——p 
foe a ee 


§D15-SDO write 


—| 
nD 
aa 
~~ 
oe 


Figure 9-3. ISA Master Interface Timing 
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Table 9-8. ISA 8-Bit Slave Interface Timing 






Preliminary Data 


Symbol Parameter Description 


z 
: 


ty SA19-SAO, SBHE to ZEROWS valid 
d6 delay 


: 
= 
: 


Measurements are taken with no load. 








200 ns 


366 ns 
500 ns 


105 ns 


S 
8 
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tua 
tousa 7 tdi 
=| tow tout 


BALE 


AEN 


SAI9-SAO, SBHE [XK 





TOR, JOW 


IOCS16 


—_ 


ZEROWS 


lIOCHRDY 


$D15-SD0 R 


$D15-SDO W 





Figure 9-4. ISA 8-Bit Slave Interface Timing 
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Table 9-9. ISA 16-Bit Slave Interface Timing 





‘e 
wn 


Preliminary Data 


Symbol Parameter Description 


su2a AEN setup to BALE 150 ns 


su2b AEN setup to [Ox 150 ns 


t 

tua [AENsetuptoTOx 

tsusa SA19-SAO setup to IOx 34 ns 
t 






9-5 







tsa 25 
su3b SA19-SAO setup to BALE 37 ns 9-5 

9-5 

$D15-SD0 setup to [OW 9-5 


9-5 
9-5 


= 


dsb SA19-SAO to IOCS16 valid delay 


9-5 
95 
9-5 
9-5 
9-5 


35 ns 
78 ns 
8.5 ns 


isn 


IOCHRDY inactive pulse width 120 ns 


tta7 TOR to SD15-SDO float delay 


IOW to SD15-SDO float delay 


tha 
th7 
the 
d6 
d7 


oe} Pe} © 
mi mt] om 


7 
ui 


9-5 
9-5 


‘° 
uw 


° 
un 


105 ns 9-5 


Measurements are taken with no load. 


S 
8 
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BALE 
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towab 
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Figure 9-5. ISA 16-Bit Slave Interface Timing 
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Table 9-10. ISA Master-to-PCI Access Timing 


Symbol 


LA23-LA17 setup to MEMx 23 ns 






Preliminary Data 







Parameter Description 


SA19-SAO setup to MEMx 23 ns 
$D15-SDO setup to MEMR 





$D15-SDO setup to MEMW -54 ns 


31 ns 


[ar [MER S15-508 feat ay 


Note: 
Measurements are taken with no load. 


7 
MEMx to LA23-LA17 hold 
MEMx to SA19-SAO hold 
X 


| te 

n 

pots 

[| MEM SD15-S0 lime 
delay 

, 

toa zu 

toma | 

tows 
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LA23-LA17 


SA19-SAO, SBHE 





MEMR, MEMW 


|OCHRDY 
| eaceenes 


$D15-SD0 R 


SD15-SDO W 





Figure 9-6. ISA Master-to-PCl Access Timing 
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Table 9-11. Other ISA Master Timing 
_ | Min 


ty DACK to Address, Data and Control 71 ns 
d2 | valid delay 
DACK to Address, Data and Control 
float delay 
Note: 
Measurements are taken with no load. 









Parameter Description 







a 
2 ee 
2 oe 
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DREQ 


AEN 
PtP tia tao > 
LA23-LA17 
_ 





tyd2 >| 

SA15-SAO0, SBHE 
tig tyd2 >| 

MEMR, MEMW 
TOR TOW ae} te tar 
em tig tar > 

S$D15-SDO 


Figure 9-7. Other ISA Master Timing 
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9.5 DMA Interface Timing 


Table 9-12. DMA Read Cycle Timing 





Preliminary Data 


Parameter Description 












Symbol 


tsu2 —_—'| AEN setup to IOW 
toyz DACK setup to IOW 312 ns 


MEMR 


hold 
m 
vo 
ve 


Note: 
| Measurements are taken with no load. 





315 ns 


315 ns 
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DREQ. 


eee tuo Ie th2 


AEN 
DACK 





| ty re eae 
LA23-LAI7 (a (SNR a ET ee al 
70 a es ee ee 
SAI9-SAO,SBHE Xt ae 


: pees A | rer 
lIOCHRDY aaa ia ae) 


SD15-SD0 fe ee ee 


TC 





Figure 9-8. DMA Read Cycle Timing 
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Table 9-13. DMA Write Cycle Timing 








Preliminary Data 









Parameter Description 





AEN setup to JOR 
DACK Setup to [OR 
SA19-SA0,LA23-LA17 setup to 


tsua 
73 ns 





$D15-SDO setup to IOR 

TC setup to IOR 

tho TOR to AEN hold 

TOR to DACK hold 

a to SA19-SAO, LA23-LA17 


Cc 
-_ 


the TOR to MEMW hold 

TOR to SD15-SD0 hold 

TOR to TC hold 

tal TOR to DRQ valid delay 

tvde TOR to MEMW valid delay 

d7 MEMW to SMEMW valid delay 
tyas IOR to SD15-SD0 valid delay 
d9 MEMW to IOCDRY valid delay 
MEMW active pulse width 
MEMW inactive pulse width 
TOR active pulse width 

IOR inactive pulse width 
IOCHRDY inactive pulse width 125 ns 
TC active pulse width 700 ns 


Note: 
Measurements are taken with no load. 


71 ns 


230 ns 
15 ns 
237 ns 
315 ns 


<* 


465 ns 


pw8a 760 ns 


- 


pw8b 
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Figure 9-9. DMA Write Cycle Timing 
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Table 9-14. Type F DMA Interface Timing 


Symbol 


nae 
tin [loWorehod om 
a) 
— 
ana 
oe 
3 
ae: 
cane 
ae 







Preliminary Data 






Parameter Description 













82 ns 


on [OWacive pe wih 
[ticipate with 


Note: 
Measurements are taken with no load. 
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Figure 9-10. Type F DMA Interface Timing 
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9.6  X-Bus Interface Timing 


Table 9-15. X-BUS Interface Timing 


Preliminary Data 
Symbol Parameter Description 


XOE1 setup to XDIR -2 ns 










SD15-SDOR setup to MEMR, IOR 24 ns 
$D15-SDOW setup to MEMW, IOW 24 ns 
Stun XOE setup to XDIR1 


t 
MEMR, JOR to SD15-SDOR hold 

| tino MEMW, TOW to SD15-SDOW hold 

t 


29 ns 
25 ns 


MEM, TOR to XDIR valid delay 
t MEMR, IOR, to SD15-SDOR valid 
vd8 | delay 


t MEMW, IOW to SD15-SDOW valid 
vdi0 | delay 
MEW, TOW to XOE 29 ns 
MEMW, IOW to XDIR1 valid delay 25 ns 


Note: 
Measurements are taken with no load. 


1 
LA23-LA17, SA19-SAO to PCCS 
vd4 valid delay 
MEMIR, IOR to XOET 
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Figure 9-11. X-Bus Interface Timing 
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9.7 EIDE Interface 


Table 9-16. EIDE PIO 


[Smbnt [_Dessiton |_| Modeo | Mode | Mode2 | modes | Made 
[ceive OWA OMT | wn [wo | se | mo | wo | mo 
[a Yoeodiesseup BOW —[ mm | 7 | |» |» | B 
a 
: 
é 
, 
= 
. 
: 
we 


tg | PCLKC to MASTER, SOE, DIOx 
d DCSxx valid delay 
Wd 


PCLKC to MASTER, SOE, DIOx 
DCSxx valid delay 

toys IORDY setup 
PCLK to DRDYx hold 


All timings are in nanoseconds. 












NO 


NO 


N no nN NJ 


i) 





wi 


WG 
wi 
fo] 
NJ 
© 


ok 


NJ 
(=) 


3 
3 


>) 


90 
30 
2 
20 
2 
20 
2 
20 
20 


NO 
© 
So 


Nd N 
NO Nd N N NJ Ww 
NI N NI NO NO Wi NSN 


© 
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Figure 9-12. EIDE PIO 
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Table 9-17. EIDE DMA 


ado ode | mde 2 | wode | mode 1 [ode 


[oe [Setine GHAR BWA, [wan [960 [aso | ow | wo | 50 | ta 
e_|OURCKo OHA ld ely | max 
OWA puse wih | in 
ma [BOR eased ube width |i 
ma [TOW eased pase within 
[OR daaholdine | in 
DOT dataseuptine | vin 
a [ ACR BOWsup [in 
= |BOW ashe i 
DNRERio OW in 
DOs ACK | in 
BORto DNA deby | in 
Ow OWA val dehy | 
Cin 
= 
Pin 
ain 
Pin 
Cin 
Cin 







> 


No NI 
uw oO; & 


24 20 2 


uo 
~ 
© 


wn 
© 
1S a] 
[=>) 
NJ 
Lea! 


NJ NI Nd | GW Nd No WG 


t 
t 


NJ 
wn 


5 5 


5 5 


“nA 
c 


t mnaal 
NO 
So 


ee 
S 1& 


0 

2 

20 
0 


se 
wn 






[PEK DD1-D vd dey — 
a _[ PEK DD1-D00 aid doy 
n|PaK9D015-DDO Fed 


PCLKC to MASTER, SOE, DIOx, 
DCSxx valid delay 

PCLKC to MASTER, SOE, DIOx, 
DCSxx valid delay 

DDRQx to PCLK 

PCLK to DDRQx hold 


2 
tag DDACKx to PCLK valid delay 2 
tvas DDACKx to PCLK valid delay 2 20 


Note: 
All timings are in nanoseconds. 


2 


£ 


2 


t 
t 
t 
t 
2 
0 
t 
Wa7 2 
tyd7 0 2 
2 2 
2 
0 


N NO NO W ag 
No nN No 
NO nN nN > WG uw 
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Figure 9-13. EIDE DMA 
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9.8 Ultra DMA-33 IDE Bus Interface Timing 


Table 9-18. UltraDMA-33 IDE Bus Interface Timing 





Preliminary Data 


Parameter Description [Min | Max ‘Fee 
Envelope time for read initial 
Data setup time for read initial | 34nms fo 
Data hold time for read initial (rise) a 
Envelope time for write initial (rise) 
Data setup time for write initial (fall) 
Data hold time for write initial (fall) po 6ms | 
Data setup time for write initial 


Data hold time for write initial 


tenv1 


tenv2 
tdvs2 
tavn2 
tdvs2 
tavh2 
tits 


READY to Pause time | 100ns | 
150ns 


Limited interlock time (to STOP) 


tras 
tavs4 


Limited interlock time (to Host DMARDY) | Ons 


5 
5 
Delay time required for output drives turning on 20 ns 
5 
5 


(anes 
a 
ee 
a 
ae any 

ee eel 
re > ee 

| 6ns | ae 

READY to final STROBE time ee 
| Re aecneet aca 

| 150ns | pes ee 

ee 

ae a 

Data setup time for read terminating | 34ns | ZS a 
Data hold time for read terminating Pe ed = ae 
| 150ns | Ee Se 

ae 

[as 

as ee 

oe 

ee neecd ee 

oe 

res 

Ee ee 

oe 

nn 

Ee 

iene: 

ae: 

eee 

Pe) 


| 6ns 
Limited interlock time (to STOP) | Ons 
| ons 


Limited interlock time (to Host STROBE) 


| 150ns 
Limited interlock time with minimum | 20nms fo 
tavss | Data setup time for write terminating 
Data hold time for write terminating | 6ms | 
Limited interlock time with minimum 
Delay time required for output drivesturningon J 34ns | 
Limited interlock time ) Ons | 150ns 
t. | Delay time of PCLK to DCS3, DCST 
Delay time of PCLK to DA2-DAO 
Delay time of PCLK to DIOW 
t; | Delay time of PCLK to DIOR 
Data setup time during PIO and DMA write | 30ns | 
Data hold time during PIO and DMA write | 20ns ff 
fal 
ee 








twah 


Data setup time during PIO and DMA read 
Data hold time during PIO and DMA read 
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10 IBIS Models 


All of the AMD-645 Peripheral Bus Controller’s inputs, 
outputs, and bidirectional buffers are implemented using a 3.3- 
V buffer design. In addition, a subset of the controller’s I/O 
buffers includes a second, higher drive strength option. 


AMD has developed several I/O buffer models that represent 
the characteristics of each of the possible drive strength 
configurations supported by the AMD-645 Peripheral Bus 
Controller. 


AMD developed the models to allow system designers to 
perform analog simulations of AMD-645 Peripheral Bus 
Controller signals that interface with the rest of the system. 
Analog simulations are used to determine a signal’s time of 
flight from source to destination and to ensure that the 
system’s signal quality requirements are met. Signal quality 
measurements include overshoot, undershoot, slope reversal, 
and ringing. 


10.1. 1/0 Buffer Model 


IBIS Models 


AMD provides models of the AMD-645 Peripheral Bus 
Controller I/O buffers for system designers to use in board- 
level simulations. These I/O buffer models conform to the I/O 
Buffer Information Specification (IBIS), Version 2.1. 


Each I/O model contains voltage versus current (V/I) and 
voltage versus time (V/T) data tables for accurate modeling of 
I/O buffer behavior. 


The following list summarizes the properties of each I/O buffer 
model: 


= All data tables contain minimum, typical, and maximum 
values to allow for worst-case, typical, and best-case 
simulations, respectively. 


= The pullup, pulldown, power clamp, and ground clamp 
device V/I tables contain enough data points to accurately 
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10.2 


10-2 


1 - IT aa3Rrwrsen T.. 
represent the nonlinear nature of the V/I curves. In 


addition, the voltage ranges provided in these tables extend 
beyond the normal operating range of the AMD-645 
Peripheral Bus Controller for those simulators that yield 
more accurate results based on this wider range. 


Rising and falling ramp rates are specified. 


The min/typ/max Vcc3 operating range is specified as 3.135 
V, 3.3 V, and 3.465 V, respectively. 


Vii = 0.8 V, Vin = 2.0 Vz and V aa =1.5V. 
The R/L/C of the package is modeled. 
The capacitance of the silicon die is modeled. 


The model assumes 0 capacitance, resistance, inductance, 
and voltage in the test load. 


1/0 Model Application Note 


For the AMD-645 Peripheral Bus Controller I/O Buffer IBIS 
Models and their application, refer to the AMD-645 Peripheral 
Bus Controller I/O Model (IBIS) Application Note, order# 21340. 


The model is available at http://www.amd.com 
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10.3 1/0 Buffer AC and DC Characteristics 


Refer to Section 9 for the AMD-645 Peripheral Bus Controller 
AC timing specifications. 


Refer to Section 8 for the AMD-645 Peripheral Bus Controller 
DC specifications. 


10.4 References 


Ease System Simulation With IBIS Device Models by Syed 
Huq, Electronics Design, Dec 2, 1996 


IBIS 2.1 Specification at http://vhdl.org/ 


IBIS Forum I/O Buffer Modeling Cook Book 
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11 Pin Designations 


11.1 Pin Designation Table 


The 208 pins of the AMD-645 Peripheral Bus Controller are 
listed in the following tables, grouped according to their 
functions. 


Table 11-1. Functional Grouping 


Matin | ruarione | rat, | rename | rian, | rinnone | rindi | Pe tone _ 


USBDATA0+ KBCK/KA20G 104 RTCX1/IRQS 
USBDATAO- KBDT/KBRC RTCX2/RTCCS 
USBDATAI+ MSCK/IRQI VBAT 
USBDATAI- MSDT/IRQ12 
USBCLK A20M 
KEYLOCK/MIRQ1 




































oon 
HSTROBEA 
DIOWA/ 
STOPA 
DIORB/ 
HDAMRDYB/ 
HSTROBEB 
DIOWB/ 
STOPB 
DRDYA/ 
DDMARDYA/ 
DSTROBEA 
DRDYB/ 
DDMARDYB 
DSTROBEB 
SOE 
DDROA 
DDROB 
DDACKA 
DDACKB 
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Table 11-1. Functional Grouping (continued) 


CPU Interface 


11-2 


CPURST 
INTR 
NMI 
INIT 


Reset & Clock 


PCI Bus Interface 


21095A/0—March 1997 


ISA Bus Control 


SAI5/DD15 
SA14/DD14 
SA13/DD13 
SA12/DD12 
SA11/DD11 
SA10/DD10 
SA9/DD9 
SA8/DD8 
SA7/DD7 
SA6/DD6 
SA5/DD5 
SA4/DD4 
SA3/DD3 
SA2/DD2 
SA1/DD1 
SA0/DDO 
SAI6 
LA23/DC53B 
LA22/DCS1B 
LA21/DC53A 
LA20/DCSTA 
LA19/DA2 
LA18/DAI 
LAI7DA0 
SD15/ 
GPI15/ 
GPOI5 
SD14/ 
GPI14/ 
GPO14 
$D13/ 
GPI13/ 
GPO13 
$D12/ 
GP112/ 
GPO12 
SD11/ 
GPI11/ 
GPO1 
SD10/ 
GP110/ 
GPO10 
SD9/ 
GPI9/GPO9 
SD8/ 
GPI8/GP08 
SBHE 


TOCHCK: 
IOCHRDY 
REFRESH 
AEN 
TC 
IRQI5 
IRQI4 
IRQU 
IRQIO 
IRQ9 
IRQ7 
IRQ6 
IRQ5 
IRQ4 
IRQ3 
DRQ7 
DRQ6 
DRQS5 
DRQ3 
DRQ2 
DRQI 
DRQO 
DACK7 
DACK6 
DACK5 
DACK3 
DACK2 
DACK} 
DACKO 
SPKR 





Pin Designations 


Preliminary Information AMD 
21095A/0—March 1997 AMD-645 Peripheral Bus Controller Data Sheet 


Table 11-1. Functional Grouping (continued) 


Onboard Plug-N-Play XD Interface Power & Ground Power Management/ 
General Purpose 1/0 


MDRQO/APICCS XD7/EXTSMI7/ VDD5 
MIRQ1/KEYLOCK GPI7/GPO7 VDD5 niROw 
MIRQ2/MASTER XD6/EXTSMI6/ VDD5 RI 
GPI6/GPO6 VDD5 GPIO0/EXTSMIO 
XD5/EXTSMI5/ VDD5 GPIO11/EXTSMII 
GPI5/GPO5 VDD-5VSB I2CcD1 
XD4/EXTSMI4/ VDD3 GPIO12/EXTSMI2 
GP14/GP04 VDD_PCI l2cD2 
XD3/EXTSMI3/ VDD_PCI GPI013/EXTSMI3 
GPI3/GPO3 VDD_PCI GPRE 
XD2/EXTSMI2/ VDD_PCI GPIO14/EXTSMI4 
GP12/GPO2 AVDD 
XD1/EXTSMIT/ AGND 
GPI1/GPO1 GND 
XDO/EXTSMIG/ GND 
GPIo/GPO0 GND 
XDIR GND 
ROMCS/KBCS GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 





11.2 Pin Diagram 


Figure 11-1 shows the pin arrangement of the AMD-645 
Peripheral Bus Controller. 
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Figure 11-1. AMD-645 Peripheral Bus Controller Pin Diagram 





11-4 


Pin Designations 


21095A/0—March 1997 


Preliminary Information AMDZI 
AMD-645 Peripheral Bus Controller Data Sheet 


12 Package Specifications 


Package Specifications 


The AMD-645 Peripheral Bus Controller is available as a 208- 
pin plastic quad flat pack (PQFP). The thermal specifications 
are as follows: 
9 ya = 37 °C/W 
8 yc = 4.7 °C/W 


Figure 12-1 is a drawing of the 208-pin PQFP. 


12-1 


AMDa@ Preliminary Information 
AMD-645 Peripheral Bus Controller Data Sheet | 21095A/0—March 1997 


30.6+/-0.2 











remeron 


s+ 
to] 
> 





~ 
Pa 
fo 


ee eC 


2038 == 





aL 


O.85TYP 


Figure 12-1. 208-Pin Plastic Quad Flat Pack Outline Drawing 
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